(19)H#H#ft/r (JP) 



<"> & m 4# ft & « (A) 



#ffi2002-291264 
(P2002-291264A) 

<43)&BB B ¥j£l45n0£ 4 0 (2002. 10. 4) 



<51)Inta 7 
H0 2N 2/00 
G0 4C 3/00 
3/12 



F I 

H 0 2 N 2/00 
G 0 4 C 3/00 
3/12 



C 2F082 
C 5H680 
A 







838$ 


3S:&B<ORl9 OL 


(£ 23 M) 




♦IBS2001 -91 1 15( P2001 -91 1 15) 


(7DBUKA 


000002389 














(22) miss 


ipjfc 13*p 3 ^ 27 H (2001. 3. 27) 




K§C««f«KB»r1& 2 TB 4# 1 # 






(72)5jS9Mf 












&Bmtm>*.ia 3 ts 3 # 


















02) Off* 












SJW&SK&rtiASJ 3 TB 3 # 


















(74)ttSA 


100098084 










)IIA«T 















(54) [#9KD£j»] ffiSTi'Jal-^, EEST^^a.X-i'OffijftSie, BEfty^^a-X-^ODKIS*}*, 
(57) [BR] 

aura /Mi • mm<Dm&v& taimrD 
[hr^si buhir 5 o o a ummm 5 one 

ckoT, &tfjffl«i3 4 A, 3 4 Bfr5<Dt6Brtg 1 0<O 

&McMfo\,rzitmmmv a, vbcgf^vcSBH) 

gifVd^StS. Jt«lH]8S5 0 31c«Mfl*§V c 

mtmv e«<«sasEBiis5 o 4 ^wasti*. «en 

^111885 0 4. VC0 5 0 443AT/ K^-iVMhJBS 5 O 6 

B&lalEgSO OAti. IgffFfil o L cos* 
<1^V h<DS&»«r«iJffll-ra. 




8 8 8 8 

Cf> oi — " 



im&m i ] mmmmjwmz ns c £ »c o . nas 

S(ilBt8Elg!ftfe<J:lf®ftJSKlfc:^d«OfBaSSi5©^ffi»c«fc 
T\ 10 

sag®)©® t * t> mBMttfcfi£-r «£Aik:iE 

£ &%rJ$|g £ L T«S U 20 
tiA^-^t 3 C t m £ T 3 BEST * ^ a X— 

me&nckiid:. B0fa^ft©in£&sgi5#»c£&$# 

^Stit^e.MTHijfBSgfa5fflIti:EHLirc^l &mg|5 -.o 
<ft|tcffi®l.*:Sf!2fcfcbg|5i;, ttmffiLtcC tznmt? 
tffl*^6] H^l~6lB^<DE«7'^^nX-^ 

[§f#Jl7] IS*^l~6fB«OE©T^^iX-^ 
(C*5I^T\ so 



ttffl 2002-291 264 



HufBg&mSB&s tufBff®^<Dffi±fcBHffi?n^cJE« 

B5fB^I!>*5<J: tf®f&iSl!il;:# ? SUfBSitSPO^firtc & 
o T WEBft^^BgRi-r SffiST * i x— * cDlglft 

t ■tzEEMT ^ a x- * commmWo 

Cg»^g 1 0 ] 8 $fctt 9 fa«c€>JE«7 * ^ jl 

HufaMSHfi^figasa, s5iB«iai2 titcm^n *>%m$& 

tut a tr- ^ ft^ ^m^Bt ra>i^ l fciHaa^ * m * -r a 
me tr - > «*©«be« t nesisfflfotsji t «r tt 

H0fa»e^^ap«, ft5fB«ffi^tifc(i^offiffit, 



(3) 



2002-291264 



mjte^msp^ mmmmo ■? % mtmmmom t & £ 

tfstn^e»mrtijfes^gPffi!HcEBLfcm i stasis 
ffii»cEBb^2«ta^t, *jmu 

mm t n ommmicmm^-r z xmmmT zmmw. 
t&$t, m&mmtiLK&vztu imemmMmzm®? 



tB#^l 5] 4fSig<0BEm7^^iX-^ 

10 3tg&fr£jiTHufBlM£g|5ffl!»cffiBU 

^^•T 5 c t t t Z BE m.7 1 1- =l x- * <D|g 

mum. 

ffiidm®iii&]tmmM&(o twEmmw £*%> 
m& ^trnftnmm^ScM-i- s c t ^ -r^s.n.7 

x.-z<D®.®j5mo 

mam 1 8 3 iBSim^G^;* wctiao, « 
mm t c (Dffimmicmgm&T ^ fa^mm? zmmw. 

o t ffi&mmtm&mshT zmmr ? * * x.—? t » 

fflSEffflT' ^^-3. x- * fc J: o T®B6^n« * uy^fg 
so IOIBffifi!iilHlcffl**««^r5«Si: x SrRfirrsc i: 



(4) 



2002-291 264 
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[0003] E.mm?<o&mm@iZtiz>mMmm(Dm m 

[0004] £ fc, &B$H"<D J; ? fc/hS<D»t^&8§«i! <o 
[00 0 5] 



«^{fcOP^*<*^^ao CCD^j£«, *-h*lx 

[0 0 0 6] Z£X\ iS^T-^D**^, /MH«BB'N 
©Jg^Rlftit-rS/'^^^x-^tLT, 

2>c tic*. t>EE^Sg?*g^ftlc#SSS^T$g»i;& 

ti-SBEar^^^x-^A^^^nTt^So ilCt^*: 

[0 0 0 7] LfrU ±5fiLfcJ0<, ffi®T^^a.X- 

m®mcm,Tmm))ttmm.mc®mz&, c© 
»*r 5 c t ic a vmmmm i»w a c &*pc« s t, 

[0 0 0 8] #fgf!*Il4, ±fBO*1f^:#JSLT*5tifc 

aX-^(Dig«)73ra. feitfCCDffS/'^^j.x-^^ 
{i^fc^H-, «fi»*lB«T*ct*IWi:«. 
[0 0 9] 
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[0012] cfoet/sicio^T. tae&iMKfca* tufa 

[0 0 13] CO«MRte43t-»T. HOSS^mgPli, tuta 
tt©|gi&*-|Rik:it$'rS75riafc5Stf5«f*a*^^,TM£ 

[0014] cow^tetet^T. toestttuaJUx imb 
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[0015] co^(c*5t/>T, tfnesttmffitt. 
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t <fc o T BUfaffii&^^id-r Sff «7 ? * a. X- * © 
[0 0 18] C<D«figfc:*J^T. tfflEBIMP§£ifttf 

[0019] coymimcts^T, mmmtkm^mmm 
mw.<o ? % m zmtm<oB t & k> mzmm 

[0020] ccommc^x, mss^mm^mm 

H9iatt«M«£E##<DSBEfflfcBuiaii5S|slK©«ffi 

[0021] ncommas^z. Mfas^wsp^Hutajg 
mm<o v ■t.mzmmmvffi t ^ sgp^^a 0 Bijfatfifsi& 

SMKMtcsab. tuiasijffliM^^scgpti, taettiBsti 

B9taffiffiM^tis-rs«ffifii«:wrs{4taMSffi^ 

mm t mmwmm*%n®M t vmfemmtiL&micmm-r 
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[0022] comi&ictsi-T. mtzm&mmt, mm 
mmm.<o ? *gMBttsu&off t a a •? gaeflfis 
mvmmx mc g£ -r a ^ # assist htmis 

[0023] *mumz>i£'m.7*?-3.3--f<»®mi5 
hbbkhcb £-r a ^iRitc^Ki-r a/Sf&jgfa t 

•3, mJf38a6i!ji3J:t/HfttgS!jt£:#-5HiJfB^JtSi5cD^fii 

k:«fco rmmmMtm.*m®?2> smt ^ x- * © 
■3fctacB««9*«*-r*wBfli^<fej«iiai:, tufa 

^**IWWl^fejaiIgi:, *«*.;fcCfc*1WU:L 
[0 0 2 4] coi«i:*i>T, ffiG2ttttiflS*MeiI 

«ieo 5 Miataagiftoiii t & a a 0 taiatsagKi 
**w»ceibu tte»mie^j«iie». Mia&m* 

[0 0 2 5] COIWICSW, B3f3S«aig|5^tufBS 

m&vo-z, mmmmmvw t^s »#* a •? tut e«**si!j 

[0 0 2 6] C(D«fiK»Cfc^T. ioesttttiffi», sota 
SMttQ •? * HufB»fffil&Oli5 1 a s §p» *a t> flOGNaB 

as. ^2^aigp*>e,^n ; rn^ttj5nsm^coM^m 
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[0 0 2 7] JMBHlcflgseM-a, igKift^tfCftlSSn 

*»ca*«nsasf»t» newHKicitit &tu toe 

MWH«£AtSMMI%AI*«rrsiMtl 
t> t&EEST'^a.x— *fcJ;-DTBE()SftS:&U> 

^^mt. ffrcBMSBic«ft«0Ma'rs«»&. * 

IMirr*ei:*W*frs. 
[0 0 2 8] *SgWlc«58i^«g§tt, 

20 w^fcisjgstia^&as^ meisiUEtcKtt&n. 

•r*Sttffl»*x SrjifiiLTSJtK IfflBIK&K'ft.kCfB 

ft«i6»c^ ? toe 3*»©stt»c a o TMtaBiti*^* 
BKrraffisr^^x-*^ mmmmics-^^rm 

30 [002 9] 

* -5 J£« 7 * * jl x- ^ lc <fc o T^ffi!) a tia * u 

a. &m®. 

40 m \cwmmstrrzfflm 1 o^MitTir^. b 

i^i:45n-^ l 0 0ti%« 1 0 3tcta] 

nx*>D, tggjffii o»c^usffiWi»c«toT*©^affi 
wns Hff^WT^-r^n&itiHifEBiftana <t 

[0 0 3 0] ^»C, P-^ 1 0 0 

^bTE®7^^iX-^AfcjliKanT43t). □— 

* i oo<oB®)^»cj:-5TBB!ianac *uv^«^«a 
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[003 1] ££T\ JtaSLfciSfclBiMRl Otfffirt 

14, B®L*IB«4 O*/fLTB0LW6 Olefins 
*l, CC0BlHlb*6 0^0*5 0^fHsIt)73fpJtC[Hie 

igffijtgi ofr£n— £ i oo, a 
1 OOfr&ttjgttPJx WS«tW3tP6B*5 0^* 
£>£iit4, l^tlt>ffiP«9^[RlTfT*?nSo COtctb, ii 10 

[0 0 3 2] 0 2ti*^O~^Sa^J|iC^^B$|t(DB? 
BHT**5o Bfcfc^T. SgggP^tC. ±»bfcfffl7 p 

*H<D±ffl!lta4, Rffi4frO£*«7 OiWtt&tlTt^S. 

©SEW 7 1 #»tt&ftT:fcD, SMP7 1 fr&B*5 0© 
BWi»SJ:5ltftoT^5o Srtu X?ffi7 0(DT 20 

[0 0 3 3] &L±(Dmffic*s^X, &MTff~^-Z 
A 14, '&&<DXv~v \£Z/t?*—jt(D&5\CZi<<{Jl>si>ti— 

mar, ^^«««*6*fli^fcii«rH-«««4ra 30 

XStiTir^Stf. C©£5*B6l$fHc:fclvri4. %Q«t 
[0 0 3 4] B. * U>^«5U8M»D«I« 

1 0 3*4, ^flsa^EB-rsftAofln <oj£*gT;&!>, 

£K 1 0 3 * 14. IS® 1 0 3 k:»LT«»WU:SSI*«p 

[0035] mmy z^n.x.-z a\c£~d r^mm z 

n&p-£ 1 0 oo±*fctt, a— * 1 0 0£[S|lttT\ 

tOD- * 1 0 OJCcfcoTlHlS^^^nS®* 1 00 c 
*W5nt^5, B(5lL«4 0^ *g954b£ 

cnfcw*«j* , r±5k:H«*ti*a»4 b<fcofcS^F 
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1 0 0 fctf ? »* 1 0 0 c omfetff ^T, mm\ 

0 0c fcfifr&'TS^&fflU b^S(ESti-SnT*HIW4 

[0 0 3 6] Sfc, 0 3 'fc:ttB0L«fH*4 0 

4»i*:7 h 4 1 tfJg$£tlT*3D, BE]L*|Ifl*4 0<D 

rtawca:5/«v7h4 1 tjm*z>$ti& m^-r> tm 

1 OOfcrtWlcfftg (H^-B-T) *«LTl3D«StEl 0 
[0 0 3 7] ^ic, B*5 0t4, yv^WMlt 

LT^So £7c, BHJL*6 OO^fttctti/*? b 6 1 
«WJS*tT*9, 00LS6 O^gHteS^clft^bT 
^So ^t7h6Ui, j£K 1 0 3 * n/c«a 
JL6 2fclffi»;*ftT^£o SJ17L6 214B*5 OcD^te] 

75riRi*c»oTfi<}Bj«?tiTi^o 

[0 0 3 8] SfelC, «/^*6 3*4. «St4l£4E 1 0 

3 * fcBSSti, flOTB4S/*:7 b 6 l *B l Ot±^fp] 

6 1 *5<fctfBElL*6 0%W»t5 o 
6 3 0«JM^fflfcJ;oTB*5 OOJBftfeKpjtfftlS. 
[0 0 3 9] ffi/^6 4 14, -WISl 0 3 ' 

»f&tife5tsNM6 4 aMBAStiTlf^ft. Sfc. JgftJff 

94 c(cAt?ii/u^^eic«y^6 4 tt&MTZ&vlc 
BB*ftT^S 0 «/^*6 4k:tt»f3e<D«ffitfBl4nSn 

5tCt>WiP^tlSo «£^T, ««f6 5(DtE**lflf 
&c£lc£oT, BS0«W«ttIH , rsc2:tfT«8« 

[0 0 4 0] C. ffmT^^aLX— ^? 

c i . mn7**a.x.-*v>wmtii 

t4, ■0&«#Ak:S<«ASnfcS««0fMHKl o 
i:^ coffilMSi o«rflfi*Si o 3 (0i^J:t>l3# 
HR) Kz3E*-r«3El«IW 1 1 t*«B*.T^5 0 

[0 0 4 1] filMEl 0(Og^73fpJOiffigP3 5iCt4. S 
SSP3 6^a-^ i 0 0flfcAt*TmKtiT£D, ^ 
a*TS^^*gP«3 0 0^CcfcoT<lOSS8B3 6^P- 

c<0J:dftasaB3 6«:»»aci:Jc<fct) x p-^ 

i o o t(Dmmoffl&mzmn*2>rctbicm&sii3 e 
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o o tv&M&commtf^tKZo ztc, ag»3 6 

0, 3 1 Wm&lsK^&olCtZCttfTZZo 

[0042] m7rs<D&r>\c*nt&Bi&Ti,z, mm 

a53 6& N ^BSWKSITd-* 1 OOffldtC^ffiLtftfljS 

o ^^isffi i o (D&wmm\ ^mtf£>-o%mc&K>tf 

tO 0 4 3] MW}fo 1 OtDg^fqjOrf^^ifi^ti. 

t^o £&swi i ti-a$sP3 7frt>nm& i 

73fR]^(3i£il^*r^77lMl*^D-^ l OOffliJtcjgffiLT 

1*353 9leJ;!3ifeffi 1 0 3 ^lellfigffi^^ 
^nt^So EP*3. £JMttJl Hitta53 9^r^^ 
LT®®jgE&£&oT(^£/ca6. ^*SW3 0 0 \c£~z> 
TtBMfol O^rn— £ i 0 0lcttLTm^O#ffi;*rC*J¥ 

«n o^^*r^^offla3ffi3 2i:-f*^^;^tiT 

[0 0 4 4] 1 1 IC&tfSJggj&l o^I^ 

fatmWJlcm&TZ&GLl 1 alCte. /^SW3 0 0 
<D--fi»3 0 0 atf&^ZtlZ^&o ^USW3 00li 
^O^^^gp^T'bfVSOObtCctoT^l 0 3 

&tc, 3 0 0 c tf^ffi 1 0 3 ICfc-Sl^T^ZtiK 

C <Dm%& 3 0 0c <0{£B*c <fc o T^gPW 1 l 

^35 3 0 0 c^e>300 b^i>^LT^Bff+[Hlt) 
lC^fi[£<t>-ftlf . ^*g|5# 3 0 0 (D-tiSlffi 3 0 0 a 

U ffia»3 0 0 c ^^m^icmnL^^ti^ *<DW 

m&3 9^4»^^LT0^SB#ftlHlD{CllJffijUct^i:-r 
2>t}tfm*T2>fctt>. mm&3 6tfn-£ l 0 OSrPPEE 

Lcfcd^*rs^^^>TSyca6, SgSB3 6tfu-*i 
OO^rJfJE-r^^^M^^o EP^, ffiO53 0 0 c© 
(£®*^I?-£C£lC < fct) > S&SP3 6tfD-* l 0 0 
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[o o 4 5] ^siojcTJ;?^ mmm\ oi±. 200 

s^tt^jEm^3 o, 3 i <om^^ cn^^jEfli^ 

^30, 3 1 timmB#T*&Z>, *OEt^3 0, 

3 i & v^mm<Dm^xT>is7,m&£(offimx.3 
o, 3 \com\m&&3 2it&m'?z>£tic&*), mm 

M3US3 2£LTti, JE®^3 0, 3 1 

±^Lfc^as» i i ttmmm&fo 3 2 t-tefctfttti 

[0 0 4 6] 0 6^tct9^ ±TJcKB^n/cJE« 
I?30, 3 1 <DB±lCte\ C<DJE©^P3 0, 3 1© 

i2«r±ffi*S5<fc?tcn®3 3 7b^n^ngBB^nr^ 

3 Q ftt, cn^O!H13 3^LTEli?3 0, 

3 1 tc, i2Ki[HiK5 0 ofrt>mmmmiwi®z?LZ>& o 

i^otl^o clCT% JEm^30, 3 1£LTte. 
20 ^^V^^l/rr-^A^ (PZT (iSSO ) > 

t&vzzo ccT\ w^^ymmcom^^ [p 

b (Zni/3 ~N b 2 / 3 ) O3 ) i-x (P b T i 

o 3 ) x] , osu xtemmczztm*;*). x=o.om 

[ (Pb ( (S ci/2 -Nbi/2 ) i-x T ix) O3] , 
30 [004 7] JE«^ 30, 31 <DftmfifabrM(DM& 
ffi^^r + V. 0. +V (t>L<ti-V, 0. -V) ^ 

Tl^3o ^*3. Elif 3 0, 3 1 <DftMJjfa*m—£ 
V, 0, -V (^L<^~V. 0. +V) tfZZ&olC 
40 [00 4 8] £/c, SStl«l OJCii. ^fDa±tC, 

ffi&GLW\c&mmmM3 4 a, 3 4B^dc$nTi^ 

(@2 0» o cOl^ ^mffl©fi§3 4A, 34 B 

it, &mm? 3 o<Dwmcmm*&&u &&mmM3 

4 A, 3 4B<D&ft*mM3 3tmmZ&2>& ; ?lcLT 

BfHTtitf^o c<D&mmmm3 4 a, 3 4B«. m 
sfiffii oic^-rsffiB&^^^LT^ffl-rstoT, 

Si«(iifflfi3 4A, 3 4 B^f&3*TSJE^^i:« 

mm 3 4 a. 34 Bfr£>cD&&fm<DmEEMte, mzxo 

so ^^^^Jt^JT^^eOTfe^o £<D&mmmM3 4 A, 
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[0 0 4 9] cv&oicMfttetizmm&i oti, mm 

@iS5 0 0*^iS3 3, 3 3^LTEfflif 3 0, 

3 1 fc&fficommmmfmkiztizb^ Eti? 30, 
3 1 tea, mttmam-rzMmmzitZo *<o 

fc#»-r * c t t> , sK/tR 1 0 vB^TMicmtr 
*«aB»*iBc-r«t3»cft-3Ta3D» c men dooms 

o<fc icmmm? 30, 31 ^oggi&fi^oeijtatc j; 
tsimei o&ms.#3icfflmT-mm*zt, mwm\ 

OOfiSA^VXOTV^VX^lC.fcoTgiMgl 0 
Ofi'L^^Dfc LfcleJ&e-* V htffg^S, 09 tc 
mt&oXC, CO@fee-^ V He ioTSKlffil 0*' 

(0 4 o±t#ir]) (csn-rsfiiaiBtttfRK^ 
[0050] coi^tc, mmmi oicmwmtm&M 

1 0©MigfgP3 6tct5(tSa-^ 1 0 0fc<DjgfcfeSP# 

01 oic^-r^t, wrawutfcjftoT^ift-rsc 

tlcfcSo fit, ^J^SP3 6tf«P3©iiI*JS<C£lc 
<i:D, SSSI5 3 6^a-5» 1 0 0Wc^e,A,f£ffi®fcfe 
Sfc^tC, ^jggB3 6tfO-* l 0 0»C*fLTifJE&«! 
U -75-^^35 3 6 tfU-Z 1 0 0«Bfr£*$8L;fcteB 

K&stmcii, a&a$3 6^a-^ 1 o o^^stra-r 
ra. osdsssbs 6#o-* 1 ooit^s^ 

SP3 6©gtfi[73lRlfca-^ l 0 Q*mWmW)'Z-&2><DT' 
[005 1] CCT% /<7VXH8*1 8ti, 01 1 tc 

icii^-rs^ifiitst;, mas 1 o(Do*>ffimwfr£>& 

TM5&S5 3 6<DS»ffl!lti:{ftBUfc:g|5»^«a^l|L^2 
•pCQgMfta, bt^filf Si^tSfSLtLTjiSU IK 
*§!L£«&W£tf£^5£>SO»c:*fU ^£SJ3 6 £& 

[0 0 5 2] C2. aaSfiCD-f^tf-^VXlttt 
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ftu sim&i o(omtas.BVinmmivtt. 01 2 
fctsj^-r a «fc r> > tf — ^x t^ist^ogi^ft -r 

tf— ©«aB»©-f >e-^VX<Dffi/Jxffitf f k H z 
T-fctK ^sm^St («*fcfr^fc) OSttfRffiO'f > 
10 If-^VXcoeg/Hitf F kH zT'&D, WtSJ&flDi've 
-^VXOffi/MttSfttjt^S (CCT*. A f = F — 
f « f X 0 . 0 1 OOtfB* U < * WAtf f = 1 9 6 k 
H z ©lf-a-iai, F=l 96kHz~200kHz CD 81 

[0053] =&SKi<Dfttg^KSt9iAn?nsigl!ifi^ 
Tfn3. IP'S, KlMI?OAttR(cJ:oTfBaBHl<Dffi« 

cne»ii±^Lfcft]<, »s i ocQitttt 
ib^fftigf 3 0, 3 i icmimztizmMm*§<om&&. 

umv, mmm&&<D®mm*§*EEmm?3o. 311c 

[0 0 5 4] C3. ^ttlfflU^ 

tkmrnmrnico^T. 01 34^101 sics-^j 

fTlttM-rS. 01 3li, «»)«1 0 C0ffi±£0Egffi|jfi^ 
IcEHSftfctttBfliSffiP K P2, P3s P4«/fsl/ 
fcfecOTfeS. 01 4*5«kt/01 5l±, CO^afflS® 
P 1 ~P 4<0-pS, ^tUffl«eSP 1 , P4^c,cr>^tb^ 

40 H^L/c^T*feSo 01 4li.mn.tfi (7>;-) «M 

t% wmm. 1 oc»ff«^3 0, 3 1 ic&teztizmm 

1, P4^c,^w?ns^m{i^(oiB£E«i3<};c;'i'vtr 
-^vx%^Lfc0x-^So 01 5t,mmvzmx\ mm 

IS 1 OCQJEmsg? 3 0, 3 1 tc«*g?nS|g®)fi^CD^ 
&®.*&<k1<l£tc£%ic®c,titc&tiimmMP 1 , P 4 

ft^cfel/a-^l 0 O£O(HlteSS:^Lfc:0T-SSo 0 
1 4*3*^01 5»C*5^T, ^ttiSal±^tBffl®<lP 1 
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[0 0 5 5] 01 4feiffHl 5ft*&ttfc]3ft% 

®p-#l oo*B»LTl^ C7U-*MD 
&ttiffl®fi§P l , P 4^&f96ti««UHA90«E4l 10 

<omi±m ctttfiHa, b) tD-?aiE» (tt&i*d) 
BueaaoTi^o cm, mtEPiit p— # 

AOSKnfcfcx i6»*©t>OfccfcSg*£P--* l o o 
®fg P 1 OffiHfcSSJESR^ J; SBEWftRTWBE* 1 20 

©tttHfflwsp 1 ottai«^©«flE«o«*t 1 

OOcDleieS (Wttltd) <D«*£14«(S— BrT*. 

®^mfflm^p 1 <Dm&mfr*>tk&mmmp 2 <o«Efii 

*5l^fc«E«i (»tt«e) O«*«4n-*0«a» (W 

fap 1 otjiffl*^ftaiifffip 4<Dmj£m*3\<ct 

Co 0 5 6] &Wffl®®OEB&S 

P-* 1 0 0*JB»LT^ftl^€|§|i:S»*LTfe 
t>> *op- ^JBBBJfc: 1 o©Bfio*tfD- * 1 0 0 

<D 1 ooaa^ja^TttaiTs*^ 40 

1 ) p-* 1 0 ofrZ(DRftmxte&&m&T'&imi,rc 
m&m>MM%i*&(DMm ammana 1 $KDtmm 

^LTcmmmttzztiimicmifz (02 \<o&&mmm 

3 4 C, 02 3 0^ffifflfi3 4 E) o 

2) ttWfflmffirtT*tB»«**oiBiajc ( fcss^"e^ 

t-SSJEEffifcfflSU P-* 1 0 0fr£<DKffrmCci;5 

«s*»»s (02 2<D&mmmm3 4 d) 0 

3) JB»©»-e*D*v3P—* 1 0 0fr&<DEfiUBfc:<fc so 
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[0 0 5 7] D. IgSftSKO^ 
■MOB 5 OOfcfc, 2O0*tflfll^*«5l3BSfc, 10 

D l . 2-20ttttfl9«ffi5jBHllBMg 

coBftsKJctt. 01 6\c7Kt&o\z, mmfci o<o 

ffl±fctt, SSSP3 6 35^ciaS^n/j:«iaifflS«i3 4 
A£. ^7VX»1 8ifiWcHB«*tifc«ffiffl«ffi3 4 

3 4 A*5j;tf3 4 Bli. tu^Lfc«imfl3m®P 1 *5<fcrj 
P 4 (012) tefcttSLTVSo 

[0 0 5 8] Dl-1. ffiffi|[eJE&5 0 0 ACD^fig 

01 7lCg^Tffi!SlHjB&5 0 0 AJC"Pl>TittW 
T3o C£D|gi!)[HlgS5 OOAii, jgeglHlffSS 0 1 m 

4 «ffifOTf£t§ti]8g (Voltage Controlled Oscilla 
tor: VCO) 5 0 5£. F^^IHIg 5 0 6 £«J|fl| 
LTi««nTlr>5. «affl©8l3 4 A^6*4«ffl«^ 
Vatf*(BSn, 1$Wffl©®3 4 B*>£tJ:;f£tttfI*§Vb 

*«KHsn*. MSinims o i it. &mmm&3 4 at 
&&~$tiz>tfimm*§v a ^mfflm<S3 4 Bt»«m* 

«:Ji^lHlK5 0 2*5cfcO : it^[HlK5 0 3tctfi^T^o C 

<om, mm^v c(omj±mi±. v c =iv a -vbu 

£<DmW®m5 0 1 14 y^HMHCfco 
T«WcLTUt«fcK jI5£®gg5 0 2fct N gffVc 

sss 0 3tctfi^*rSo 

[0 0 5 9] JtttHJfiSS-O 3J4. iifV cOlffli: . 
ilHfi^VdOWaEttfcfttttt-rsfeOT. IS^Vc 
^»H««VdO»fr»c(4, " H" ir^^jte^sm^ 

Ve««EIHEDK5 0 4lcHlAU iIfVc<IS 

m&m&mms 0 4ic&t)?z> o m&mm^ms 0 4 

Jt«3S««^Vei&S*i-TVCO5 0 5»Cffi**n 
«WWi«V f OTOtt*WS«E«VfO»«4-T?aft* 
t5feOT$So HP^, ttffiUMHIfiS 5 0 4 li. " H ,f 

<Dttmzmm*§v e*9twtm&* n«ffvf©tff 

9Ve*S»ftW, IWfi^V f <0«Etl*Bf««BE 
«vro/£»T»«** 0 Sfc, «flEsBSlHlK5 0 4««] 
«BfflVfl*EttLT«5t), eiS^ct4CO«IWffiVfl* 

Sffffi^-rs^sm^v f^vcos 0 5icatfj-r& e 

[0 0 6 0] VCO (@JE©JSU^SIhIK) 5 05^ H 
lifVf$S»T, K^-f/^liI8S5 0 6»cffl**nS 

C O 5 0 5 14. KSI<i^ V f O VE«tfttBOlHEfll9 
V f<DSfffflJ;Dt»S<ft^7cit&, IMfVgOH 
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OTvg vmm&ttm&m f offitTif a & o khb? 

tl£„ VCO5 0 514, i£affi|B$fc:, SMWffiVf!© 

Wi9V f *§ltfcit£-lc, fe5^&S<DSJSS«^V 

g^m^j-rso <:<Djg&&i4, mtf^js^f sta (i?) 

2 8 4. OkHz) fcTSo K7^IhI6&5 0 6 14, S 

<omEEmt&2>mmmf§v h*M®m \ o©ws3 3ic 

0©ff«lf 3 0, 3 Hc«tg?*lSo 10 
[0 06 1] Dl-2. mM®&5 0 0 AOffilfE 
#1C, |gfi&|5]gS5 0 0A©!!lf1^ 01 8 070-f + 
-HcS^^TUiWrS. $■#*» C <DI0!Sj[5J6§ 5 0 0 A 
14, «M ^«*&'TS<: tlCfcoTSffii^n 

5VCO50 5tC^LTtil^-r-5 (Xx-y^S a 1) „ 

vco5 0 5«, mmmmvfz&vT, wmmvmc 

ttfcVTcmm®. f s<0l¥f^Vg5: KW/<B*5 0 6 
Kttlft-fS (Xf-?^S a 2) c K^-YM@BS5 0 6 20 
14, ^»f£fs<DS'¥Kl#Vg£:gl*T, Jli£&fsta<D 
881MI*iVh£jgf!rtg 1 0OW3 3. 3 3 ictH^f-a 
Wfy^S a 3) , f LT> tBtbfi 1 0 coffimig-? 3 
0. 3 1 14, tt<13 3^/i-LT«*&?tl^Kim^Vh 

■T-S Wf»;7S a 4) „ 

[0 0 6 2] &lc, jgE*(UK5 0 1 14, &ttJJB«l3 4 
A, 3 4 Bfr£&m{I*§V a, V b «rM&# Wf >y 7 
S a 5) , TIB© ( 1 ) iSlCfcoTMfl^VcSrgffl 
U iiStHlSS5 0 2*3<tlj : itiKlHlK5 0 3»cUl^-rS 30 

(Xf'^S a 6) . 

V c = | Va-Vb I •••(!) 

jbsbb 5 o 2 1*, mm^ V c m^^K ( t p 
m rcirM^rcmmm^ v d ttit&mm 503 icm^ 

"T3 Uf^Sa7) . Jt«!l3B5 0 3(4, 1I§V 

>y^S a 8) „ Xf»y7S a 8fDJt^t*3(,^T, MM<§ 

V c ©«Effitf iI5£<§<§V d ©mffi<IJ-X±<Di§"&, BP 
■5, 

Vc^Vd • • • (2) 40 

T'&3$§^1C14 (Xiry^S a 8 ; YE S) , ifc^lalSS 

5 0 314, •• h" woMDttmsmfmv e^mBEmm 

®&5 0 4lcm*rr5 (Xf-;/Sa9) „ — 75", 
>y^S a 8©tttSlC*5t^T, M^V c ©Sffil^SIS 

Vc<Vd • • • (3) 

?&Z>m&telt (Xf-^S a 8 ; NO) , Jt&lalBg5 

0 314, " l" u^>i<DitiSttemmt§v e*m&mm® 

SS5 0 4\cmt3?2> (Xf-y^S a 1 0) „ 
[0063] CtlicXO, SffiSH£0iS5 0 414, Jt& so 
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u^;b©^ici4, ft<Dfi£SM§^v f omEtfiiicmsm 

L, VC0 5 0 51cHJ;*j-r3o JtK&SJfifl^V e 

IT L" WOKOJjt&lCfct, JfeOS^fl^V f<D®Effi 

^ e. msmff fit v fo«: 5 n,^c®flEfit^r w-r 5 sjpm^ v 

f££/i2U VC05 0 5tctb^j-r?> (Xf'^Sal 

i ) . bsbbbbs o 4 awnBfutvf* v c o 

5 0 5tcWLTtt5^jL, VCO5 0 5A^^m^Vf^r 
gltTJ13imtfSM2n;fcS!ps{I*§Vg£ P^'f/tBB 
5 0 6lCtB^jL (Xf77S a 2) , K^-f^aKS 0 

6*^Ka«»^m^Vg^§itr, ^M5<nfc^ffiS( 

f <Oi&I!)fI*§ Vh*MW]& 1 0 <D@a 3 3, 3 3 Icfib^J 
T3 (Xf7^Sa3) . Ct\lc«fcO, JfKSMHiVh© 

^K^t4, ^ta?nsigtt«i ooai^ic^cTiiis^ 

[0 0 6 4] #1C, 0 1 9*5<J;tf02 OlC, igiSM^V 

t5. 01 9liiOTVc, CJ-^<DlHlfeS!(N<DJlig^ 
tttt, 02 014S)f^©^'r5V^^-h^LTI,-« 

s„ ccT-14, mm%f<Dmmm^vh<Dmm®*fstL 
a, iHi^^s^t^o^t*(oram^vh©^jKSj 
* f s Ei 9^&w&*»ftJ: mmmv c 
©mffffl £ igfe^N t mum ^m^m < c t icfc 

•3, SM^Vc©«^:Mi:(5ifiSN(Dg^:flii:l4iairia) 

T, StKjiuK5 0 0A^^lb$-»i-/c©^li:i4, 02 01c 
^f&K, ISSSIgl 0»cSEiM»<B£U *fcii®fi^V 

dosoMi^Mfi^v c<om'bm («*ar. ^*»^t-> 

t €«DM<1^)- <fc t) fcffi < LT43 < c i: ic * K> , H- 
m^VcSiiSM^Vd tS:5(DT, VCO5 0 5fr£ 
tU^^nSSlPII^V g<D^»St f 14±#-T5o *<D'& 

KiftH^V h<D^^ ftffs %Mz.tct§'&s EP^, M 
^Vc<jSg^Vdf;^:-5fcl§-&ti:l4, VCO5 0 

[006 5] D2. 10<D&tof§#£<jg?SBl!)lH]Eg 

c<oig®!j[2iKic(4, 02 i ic^-r<fc^tc, mm&i o<o 
ffi±ict4, mtmz 6ia«?iciHB?n^tBffls<i3 4 

4 C14, 01 2<»tfi\&mWmP 1 t^lSLfttCT', ^ 

tbm^v a^m^stis. c<D®tiimm®3 a c\mm 

ffil O^a-^l 0 0 £mkLtct%<D&fr*&Lm?Z> 

toT-a&s^e., 02 2o<t-5ictg®)ffii oici5it?>n 
fc&Hjfli©$3 4D, 0 2 3<0<fc^»cl9:itc,nfc^mffl 

®<13 4 ET'25oTt>A<, S14, ^J$gP« 1 1 t>^m 
JgSP 3 6 ST'OKlcft^lcJc-DT^DS^^tH-TS 
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[00663 D2-i. mmmms oo b<d#§/£ 

Wc. H2 4tea^^TB«iiaB85 0 0 BK^^TKW 

-rs 0 c<ommm&s oo b&, j^-jI/keiss 
07^ ii^iHiKs o 2 jtuiHiKs o 3 1, msm 

i0K5 0 4 SffWffll^tSlHlSS (Voltage Controll 
ed Oscillator : V C O) 5 0 5 K7<Y'*lslHI 5 0 

Kisifis 507 mftistcmmmm 5 0 0 a dms 

->*-;l/KHB5 0 7«l, «Hlfflil3 4CT^ 
tlfc*HJ«9V aO«Ett<0 If— ^«t**— >b Fl/fctf 
-^m^V p^riiSlHlKS 0 2^<fctfJ±«£(HlK5 0 3\C 
ffi*-rSfeOt»*S 0 Sfc, jEffil§lB5 0 2«\ COtf 

-^ifvp^ra t p«»jBaur«je«^v q 

£ LTJtKlUES 5 0 3 KiU^f £ 0 
[0 067] D2-2. ig®J[H}K5 0 0 BOBSff 

ffi»MEj&5 0 0BOf&fF5\ 02 5£>:7a-^«v 

- h\cg-3^Tmm?z>o cobbles 5 0 0 b 

fc*x mili (B^-frf) £SATSC£lc<fcoT£5S!j2n 20 
0K5O4 tt^«>RffiStifc«JM8iitVf lODWfi^Vf 

tvcoso sfcttLTta^-rs (xt^ys b 1) o 
VCO50 5ti, WB«^Vf*S»T, WWfflVfik: 
»JSLfc»tt*f sOUMUJVg* K^-f/*H*5 0 6 
tcm^TS (Xf7^Sb2) o F^VMe«S5 0 6 

tt. JS»afsoaipli^Vg*S»T. /§i&3&fsta<o 
«ift«^Vh*^ttn 0©«S3 3, 3 3tct£i^*rS 
(Xf7^S b 3) o fit, jgffirtgl 0(Dffi©^-?3 

0, 31 1*, m®3 3*^.bT.«»atifcm»«9Vh 30 
•rs (xr^s b 4) o 

[0 0 6 8]^C, e^*-;l/F@iS5 0 7*4, 
ffi«ffi3 4 CfrSttHMi^V a*tB&* (Xf^ys b 

5) . c<D&a\m*§v avm&mw-tmttv-zm 

^Vp^LTffl*t§ (Xf^yS b6) o iiS[HjgS5 

irmmLTcwmm*§v q*ttMm&5 0 3»cm^*rs 

(Xf77S b 7) o i±«S(HlK5 0 3te, £-^{f^V 

P^sffiffi^iijgM^vqomjEfii^^it^'rs (xt 40 

7^Sb8) o Xf^yS b 8 0JtKfc^l^T^ tf-^ 

VpSVq . • . (4) 

T'SSi^lCtt (X^^yS b 8 ; Y E SK Jt«0K 
5 0 3li, " H" U^;VOltl«a*«9Ve*limH» 
(HJK5 0 4k:ffi*/f S (Xfy^S b 9) o — 15, Xf 
y 7 S b 8 0ifc«fc^^T. fc?-^fl% V pOfBffffitf 
ii@m^Vq<DmffifiiJ;t)t>/J^l,>ii^, BP^, 
Vp<Vq ... (5) go 
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WSWfctt (Xr^^S b8 ; NO) . Jt«08S5 

0 3«, " L" U^l/OJt«»««^Ve*«fflHlElil 
K5 0 4tCffl^*TS (Xr'^S b 1 0) 0 

[0 0 6 9] CftlCcfctK SElSfilElES5 0 4tt, tiM 
8*ftfVe*S»T, C©Jt«KBftfi*fVea< M H" 

JEfitVfD^An^fc©EEffl^W*rsS^M-^V f «£j5K 
U VCO5 0 5^t5o -75\ Itl«S«fi9Ve 

a* & m^mffffi v fo* 3 1 1 seem* s a^m^t v 

ffcfeSU VCOS 0 Steals (Xf^Sbl 

1 ) o SJESSSlslBgS 0 4#BlfB»«^Vf*V C O 
5 0 5lC*fLTfcB;bU VCO5 0 5^iMfVf^ 
SWT. «JEffl^^?^Hift»^S3E*tifcSl|6|i 
^Vg«rK^^I3B5 0 6k:ffi*L (Xf 7^Sb 
2), F^-f/<EHB5 0 6^H«»OS«Pfl#Vg*S 
WT. JB^f^KMSti^:KiW19Vh*JB»El 0 
^113 3, 3 3tCtB^*TS (Xf77Sa3)o Ctl 

oos*u:isi:Tjw*aae*n«cfci:a« 0 

[ 0 0 7 0 ] D 3 . 1 OOttffid^fcffiS flSOBKlsJB 
D3-1. IglftlHlfiSS 0 0C(D#|/£ 

02 6JcStJl^TJBIft®IS5 0 0 CfcO^TRBB 

-TSo cobSjiuks o octi, fiiffiH-Sffi^giiHiffi 

5 0 8£, ffi«JBEIsKS5 0 9i:, tt«lHlSS5 0 3£, a 
JEE9ISI[H]gg5 0 4 ©£E©JfflI5a§|HjK (Voltage Cont 
rolled Oscillator : V C O) 5 05^, F^-i/^tEjgg 
5 0 6i:*SlLT*«?nn^. cct\ ffifflS- 
SJESSSSIhIBS 0 8S5£tf5£ttff[Hlg§5 o 9em«. fit} 
^LfcK&l(eIS8.5 0 0 A©«J58^(rI«WSOT> ^<0 

8te, ttaffl««5 3C^6*ffl«tl^*til«^Va<D 

JtttlHlKSS 0 3lcfctl^*rSo Cct\ H2 7fcl^ 
T. <frfg£-«EffiftlB|R5 0 SOfcHttSfcoi^TK 
^"TSo ttfflS-tE8»@B5 0 8»i, ffifflM^mgp 
5 0 8 Afe<fctf¥i^«JE^»fiP5 0 8 B ^tC^SU^tl 

So ffitBM&msffs o 8 At*. &&m*§v a&zumw) 

0 8BJcW^*rSo 0 2 8(C«IUiM^Va*3<}:t;B»im 
OW*/fxt. ($ffli^Va*5<tyglIfVhOW 

fnfni2 8 (a) ^^*rj:^^:ii^. ^w^ns{4 

fflM^fflS-rsffitBM^Vpd<D/<;l/Xi[S«. 02 8 
(b) ic^rTcfc-McA 0 1 ^^:So fct% ¥*§®JEE^ 
^5 0 8 Bli, H^L*t^«»iai8»c<fcDflMBM<i^ 

vpdo/^i/xi!@A 0 i fc«s-rsw«BE«vavi«r 

t-S&^MIiEEfi^V j ^r^gL. 1±«IhIB5 0 3JctH 
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[007 1] £7c, ®2 9\C&tii{3 1 %V a*>&umW)m 

(b) »c*cfJ;-?fc:A 0 2 £&.g>„ ^CT'^ ^Bffi^ 
&gP5 0 8B«\ @^Lfct^at#@S§fcJ;t>{£LfSMm<§ 
VpatD^l/XifsA * 2fC*BS-rS 3 Fi^mffiMVav2^ 

•?ztiLi®mmi£mmv j *£j£u jttsisisss o 31m 10 

[0 0 7 2] £©JElHlg&5 0 9«, ^tb&tbTc® 

mmm va^it, v h ©era t (omm^m 

[0 0 7 3] D3-2. ffittlHK5 0 0C<Oi&f^ 

S*U)lH]gg5 0 0 C©S!lff;£\ 03OO7D-f+ 
-htcS-cJt^iKBJ-rSo £f\ C©^»!eJS§5 0 0 C 

ass 5 0 nt^tbwtestxtcmmmv fKommfmvf 

5rVCO5 0 5lC«LTHl^t5 (X5^:/S c 1 ) „ 

mufc^isst f scommmrnvg* K7^«s o 6 

tcto^J-rS (Xf'^S c 2) c K^-f/^ElSSS 0 6 

tis mmkf s<Dm&m*%vg*mfT, s^sstfsta© 

ffiKjfl^Vh^rJSiJjtg 1 0©®S3 3, 3 3 lc£H77/r-5 
(Xf'^S c 3) „ ftt^ tg»«l OtDEEfltsJt^S 
0, 3 1 ft^3 3^LT«*&?nfc|g»!)®^Vh 
*a»T, mi>$ LfcftK, «IS«rt3«J:ajfflftJgE6«rM^ so 
?2> Wf-yys c 4) . 

[007 4] tSfflH-mff^[HlBS5 0 8ti, & 

{iiffl«@3 4 cfr£>®tam*5v ats&ummm^v h* 

7TT5 (X^-y^S c 6) . ittS0SS5O3t±, tfrfSM 

mmm^v j o«Ett&£*EEgiR5 o 9^&m7j^n 

S c 7) . X-r-y^S c SOitlBKcfe^T, ttfiMSffi 40 

V j SiVk ... (6) 
T*%>%m&\z.li (X^«y^S c 8 ; Y E S) , itfiSleJgS 
5 0 3ti " H" l"Ols<D&m£Mkm^V ettmmffim 
lHlK5 0 4JcHl^-rS (Xf7ySc8) o —73. X-r 
'^Sc 8 <Di£&Kj3l,vc N ffifBMffiffH^V j OfBfiE 

V j <Vk ... ( 7 ) jo 



T'&Stl^-iai: (X-r->:/S c 8 : NO) , Jt©@K5 
0 3«. " L" U^HDJt«SeSM^Ve?r«BEill[|5j 
K5 0 4tcaiT]-rS (X^-y^S c 9) „ 
[0 0 7 5] CftlCfctK ®JEP§(HlSS5 0 4 a. J±® 

ffifi6VfO^Anx.fc®fffit^rWrSSIp^V f 

U V C O 5 0 5 »cHiX7f*o -7b". JtttfSSfl^Ve 

f ;£r£jjKU VC05 0 5fctH77T3 (Xr'yT'S c 1 

o) , mzmmmms o 4tfnzfmnm*%vf*v co 

5 0 5lC*fLTfcH7j-U VC05 0 5tffggfl*f VfS: 

^Vg£K7>fVqHlg§5 0 6tCtB73b (Xf'^Sc 
2), F^/S|5jBg5 0 6tfSig&©gIp{I*fVg£g 
**T, /i&lfcf tf^H^nfciKi&M^Vh^gffilSl 0 
<0«H3 3, 3 3tcm*-rs (Xf^Sc3), <m 

[0076] e. *>vz/?wmmv>m'fe 
(omwmmic-o^T, 03 1 &&mis-o-owtwTz><, & 

*5, SEfftEJEgS 0 0«, fui$l>cig»)[HlS&5 0 0 A, 5 
0 0B, 5 00CCD5^ MnT'J&oTfeJ;!/^ 

0 1 *5<fctfBjM»3^tii^g:6 0 2tf^7-£nT^5o ¥ 
BU0B#«lffi#g6 0 1 A-7^>h7 3 (@2# 
JH) »C^*ii*n^«E«*Xl'>y^T*fe»3s ^OB^ 

WWM^%ffi»ig8S5 0 OicttitltZo 
/c, B3^»3«iai^S6 0 2t4, ±3SLfc«e/^6 4 

[0 0 7 7] 0 014, ^Fh30^U1^S6 0 

1 frzmtszt\&fflwmf§tB&*)®tii^m6o 2*^ 

cnicioT, KftBUfcftK, KWiSI85 0 0«<IM^« 
1 OO^rllie^^So B[HlLtt'^*4 Ott 1 B\c 1 Elto 

Tt^fEt)So CCO0»JcD|gSi!j[HlfS5 0 0»CfeoTtt, 

mr?vmic®fe?z>c£ic&t), BiuL4'ra*4 o^m 

®J$*Si£5.S©^<,^ra«, |gi6HJK5 0 0<DBbf^^ 
[0 0 7 8] Xlc. ±IB«lfiEOE©>'^^ii-^A% 

mute* is^p$t7mm<o£W)3£mmmc~o^Tm 1 , 
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03, 04*5<fct/03 1 *#S8bOO|ti^-rSo 
^T^H30l$lc&c>;fcCfc#&fiJ£n, SS()IaIBS5 0 0 

*^s!i^ns„ cntcfcD, mm^s o ofrzmm 

^iSStciigffijfi^ v h ffWSm 1 0 OffiSSg^ 3 0, 3 

ncm<i3 3, 3 3^ur«ifg?ns. 
[0 0 7 9] fgwisiBss o ofrzvmmmmv 

33, 3 3fc91Jin$tl5t, iE«^3 0, 3 1 tf#ti 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
actuator small and thin size and capable of high efficient 
and stable driving. 

SOLUTION: A drive circuit 500A computes a differential 
signal Vc of detection signals Va r Vb in response to the 
distortion of a vibration plate 10 from detection poles 
34A, 34B by a subtraction circuit 501 , and generates a 
delay signal 502 delayed by a predetermined time tp by a 
delay circuit 502. A comparator 503 is input by the 
differential signal Vc and a delay signal Vd, and a signal 
Ve resulting in comparison of a large and small voltages 
is supplied to a voltage adjustment circuit 504. The 
voltage adjustment circuit 504, VCO 504, and driver 
circuit 506 generates a drive signal Vh of frequency 
based on this comparison result signal Ve. Therefore, 
the drive circuit 500A detects distortion of the vibration 
plate 10 and controls the frequency of the drive signal 
Vh so that the vibration plate 10 is always vibrated in 

maximum with this distortion. a3»ED£-a m±a 





..11 


1 

-— j— 








1 










1 




















— 1 


I — 

U 








/A j 






— 


' — 






i 
■ 
































& 


1 






















-—■ H 










i 


ii 




Br 






i 

" j" 




















i 






t 


is, 










— 














































! V 







St 
B 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAA7IayisDA41 4291 264P1 .h... 2004/08/03 



Searching PAJ 



Page 2 of 2 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAA7IayisDA41 4291 264P1 .h... 2004/08/03 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The diaphragm which has at least one piezoelectric device which generates 
crookedness vibration which vibrates in the direction which intersects perpendicularly with 
longitudinal oscillation and this longitudinal oscillation mostly by supplying a driving signal, It is 
prepared in said diaphragm and the contact section contacted for a drive is provided. The 
electrostrictive actuator characterized by preparing the distorted detecting element which 
detects distortion of said diaphragm when it is the electrostrictive actuator which drives said 
candidate for a drive and drives said candidate for a drive to said diaphragm with the variation 
rate of said contact section accompanying said longitudinal oscillation and crookedness vibration. 

[Claim 2] In an electrostrictive actuator according to claim 1, the line prolonged towards said 
longitudinal oscillation is specified as striping. The line which divides the part which saw from 
said striping inside and was located in the opposite side of said contact section into the part 
whose weight is equal two is specified as a vertical line, the point used as the knot of said 
longitudinal oscillation — a passage — said striping — intersecting perpendicularly — a direction 
— extending — said diaphragm — The electrostrictive actuator characterized for the balance 
controller which is said contact section and point symmetric position, and gives a difference to 
the weight of said two parts by the thing of said part prepared in either at least to the 
intersection at which said vertical line and said striping cross. 

[Claim 3] The electrostrictive actuator characterized by preparing supporter material in the part 
which becomes said diaphragm with the knot of said longitudinal oscillation in an electrostrictive 
actuator according to claim 1 or 2. 

[Claim 4] being according to claim 1 — an electrostrictive actuator — setting — said — 
distorted — a detecting element — said — a diaphragm — inside — said — longitudinal 
oscillation — a knot — becoming — a part — a passage — said — longitudinal oscillation — 
vibration — a direction — intersecting perpendicularly — a direction — extending — striping — 
from — seeing — said — contact — the section — a side — having arranged — things — the 
description — ** — carrying out — an electrostrictive actuator . 

[Claim 5] being according to claim 1 — an electrostrictive actuator — setting — said — 
distorted — a detecting element — said — a diaphragm — inside — said — longitudinal 
oscillation — a knot — becoming — a part — a passage — said — longitudinal oscillation — 
vibration — a direction — intersecting perpendicularly — a direction — extending — striping — 
from — seeing — said — contact — the section — a side — having arranged — the — one — 
a detecting element — said — a diaphragm — inside — said — striping — from — seeing — 
said — contact — the section — reverse — a side — having arranged — the — two — a 
detecting element — having provided — things — the description — ** — carrying out — an 
electrostrictive actuator . 

[Claim 6] Said distorted detecting element is an electrostrictive actuator characterized by 
providing the part of the piezoelectric device by which the electrode for detection and this 
electrode for detection have been arranged in an electrostrictive actuator according to claim 1 
to 6. 
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[Claim 7] It is the electrostrictive actuator characterized by being the piezo-electric sensor by 
which said distorted detecting element has been arranged on the field of said piezoelectric 
device in an electrostrictive actuator according to claim 1 to 6. 

[Claim 8] The diaphragm which has at least one piezoelectric device which generates 
crookedness vibration which vibrates in the direction which intersects perpendicularly with 
longitudinal oscillation and this longitudinal oscillation mostly by supplying a driving signal, It is 
prepared in said diaphragm and prepared in the contact section contacted for a drive, and said 
diaphragm. The distorted detecting element which detects distortion of said diaphragm when 
driving said candidate for a drive It is the driving gear of the electrostrictive actuator which 
possesses and drives said candidate for a drive with the variation rate of said contact section 
accompanying said longitudinal oscillation and crookedness vibration. The driving gear of the 
electrostrictive actuator characterized by providing the driving signal generation section which 
generates said driving signal which performed frequency amendment based on the control signal, 
and the control signal generation section which generates said control signal based on the signal 
detected from said distorted detecting element. 

[Claim 9] It is the driving gear of the electrostrictive actuator characterized by providing the 
armature-voltage control oscillator circuit which outputs the reference signal which has a 
frequency on the driving gear of an electrostrictive actuator according to claim 8, and 
corresponding to the electrical-potential-difference value of said control signal in said driving 
signal generation section, and the driver circuit which generates said driving signal based on said 
reference signal. 

[Claim 10] In the driving gear of an electrostrictive actuator according to claim 8 or 9, see said 
distorted detecting element from striping prolonged in the direction which intersects 
perpendicularly in the oscillating direction of said longitudinal oscillation through the part which 
serves as a knot of said longitudinal oscillation among said diaphragms, and it is arranged to said 
contact section side. The peak hold circuit which said control signal generation section detects 
the maximum of the amplitude among said detected signals, and outputs a peak signal, The delay 
circuit which outputs the delay signal which carried out predetermined time delay of said peak 
signal, The driving gear of the electrostrictive actuator characterized by providing the 
comparator circuit which compares the electrical-potential-difference value of said peak signal 
with the electrical-potential-difference value of said delay signal, and outputs a comparison 
result signal, and the voltage adjustment circuit which adjusts the electrical-potential-difference 
value of said control signal in predetermined electrical-potential-difference value in response to 
said comparison result signal. 

[Claim 1 1] In the driving gear of an electrostrictive actuator according to claim 8 or 9, see said 
distorted detecting element from striping prolonged in the direction which intersects 
perpendicularly in the oscillating direction of said longitudinal oscillation through the part which 
serves as a knot of said longitudinal oscillation among said diaphragms, and it is arranged to said 
contact section side. The phase contrast-electrical-potential-difference conversion circuit 
which outputs the phase contrast voltage signal which has the electrical-potential-difference 
value which said control signal generation section detects the phase contrast of the phase of 
said detected signal, and the phase of said driving signal, and is equivalent to said phase 
contrast. The delay circuit which outputs the delay signal which carried out predetermined time 
delay of said phase contrast voltage signal, The driving gear of the electrostrictive actuator 
characterized by providing the comparator circuit which compares the electrical-potential- 
difference value of said phase contrast voltage signal with the electrical-potential-difference 
value of said delay circuit, and outputs a comparison result signal, and the voltage adjustment 
circuit which adjusts the electrical-potential-difference value of said control signal in 
predetermined electrical-potential-difference value in response to said comparison result signal. 
[Claim 12] In the driving gear of an electrostrictive actuator according to claim 8 or 9, see said 
distorted detecting element from striping prolonged in the direction which intersects 
perpendicularly in the oscillating direction of said longitudinal oscillation through the part which 
serves as a knot of said longitudinal oscillation among said diaphragms, and it is arranged to said 
contact section side. The phase contrast-electrical-potential-difference conversion circuit 
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which outputs the phase contrast voltage signal which has the electrical-potential-difference 
value which said control signal generation section detects the phase contrast of the phase of 
said detected signal, and the phase of said driving signal, and is equivalent to said phase 
contrast, The voltage stabilizer which outputs the criteria phase contrast signal which has an 
electrical potential difference equivalent to the predetermined criteria phase contrast of the 
phase of said detecting signal, and the phase of said driving signal, The driving gear of the 
electrostrictive actuator characterized by providing the comparator circuit which compares said 
phase contrast voltage signal with said criteria phase contrast signal, and outputs a comparison 
result signal, and the voltage adjustment circuit which adjusts the electrical-potential-difference 
value of said control signal in predetermined electrical-potential-difference value in response to 
said comparison result signal. 

[Claim 13] In the driving gear of an electrostrictive actuator according to claim 8 or 9 said 
distorted detecting element The 1st detecting element which looked at from striping prolonged in 
the direction which intersects perpendicularly in the oscillating direction of said longitudinal 
oscillation through the part which serves as a knot of said longitudinal oscillation among said 
diaphragms, and has been arranged to said contact section side, The 2nd detecting element 
which looked at from said striping among said diaphragms, and has been arranged to the reverse 
side of said contact section is provided. Said control signal generation section The subtractor 
circuit which outputs a difference signal from the difference of the signal detected from said 1st 
detecting element and the 2nd detecting element, respectively. The comparator circuit which 
compares with the electrical-potential-difference value of said difference signal and the 
electrical-potential-difference value of said delay circuit the delay circuit which outputs the 
delay signal which carried out predetermined time delay of said difference signal, and outputs a 
comparison result signal, The driving gear of the electrostrictive actuator characterized by 
providing the voltage adjustment circuit which adjusts the electrical-potential-difference value of 
said control signal in predetermined electrical-potential-difference value in response to said 
comparison result signal. 

[Claim 14] The diaphragm which has at least one piezoelectric device which generates 
crookedness vibration which vibrates in the direction which intersects perpendicularly with 
longitudinal oscillation and this longitudinal oscillation mostly by supplying a driving signal, It is 
prepared in said diaphragm and prepared in the contact section contacted for a drive, and said 
diaphragm. The distorted detecting element which detects distortion of said diaphragm when 
driving said candidate for a drive It is the drive approach of the electrostrictive actuator which 
possesses and drives said candidate for a drive with the variation rate of said contact section 
accompanying said longitudinal oscillation and crookedness vibration. The drive approach of the 
electrostrictive actuator characterized by providing the driving signal generation process in 
which said driving signal which performed frequency amendment based on the control signal is 
generated, and the control signal generation process which generates said control signal based 
on the signal detected from said distorted detecting element. 

[Claim 15] being according to claim 14 — an electrostrictive actuator — a drive — an approach 

- setting — said — distorted — a detecting element — said — a diaphragm — inside — said - 

- longitudinal oscillation — a knot — becoming — a part — a passage — said — longitudinal 
oscillation — vibration — a direction — intersecting perpendicularly — a direction — extending 

striping — from — seeing — said — contact — the section — a side — arranging — said — 
a control signal — generation — a process — said — detecting — having had — a signal — 
inside — the amplitude — maximum — computing — this — maximum — being based — said - 

- a control signal — generating — things — the description — ** — carrying out — an 
electrostrictive actuator — a drive — an approach . 

[Claim 16] In the drive approach of an electrostrictive actuator according to claim 15, see said 
distorted detecting element from striping prolonged in the direction which intersects 
perpendicularly in the oscillating direction of said longitudinal oscillation through the part which 
serves as a knot of said longitudinal oscillation among said diaphragms, and it is arranged to said 
contact section side. Said control signal generation process is the drive approach of the 
electrostrictive actuator characterized by computing the phase contrast of the phase of said 
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detected signal, and the phase of said driving signal, and generating said control signal from this 
phase contrast. 

[Claim 17] In the drive approach of an electrostrictive actuator according to claim 15 said 
distorted detecting element The 1st detecting element which looked at from striping prolonged in 
the direction which intersects perpendicularly in the oscillating direction of said longitudinal 
oscillation through the part which serves as a knot of said longitudinal oscillation among said 
diaphragms, and has been arranged to said contact section side, The 2nd detecting element 
which looked at from said striping among said diaphragms, and has been arranged to the reverse 
side of said contact section is provided. Said control signal generation process The drive 
approach of the electrostrictive actuator characterized by computing the difference of the signal 
detected from said 1st detecting element and the 2nd detecting element, respectively, and 
generating said control signal from this difference. 

[Claim 18] The diaphragm which has at least one piezoelectric device which generates 
crookedness vibration which vibrates in the direction which intersects perpendicularly with 
longitudinal oscillation and this longitudinal oscillation mostly by supplying a driving signal, It is 
prepared in said diaphragm and prepared in the contact section contacted for a drive, and said 
diaphragm. The electrostrictive actuator which possesses ** for the distorted detecting element 
which detects distortion of said diaphragm when driving said candidate for a drive, and drives 
said candidate for a drive with the variation rate of said contact section accompanying said 
longitudinal oscillation and crookedness vibration, The driving gear which has the control signal 
generation section which generates said control signal based on the signal detected from the 
driving signal generation section which generates said driving signal which performed frequency 
amendment based on the control signal, and said distorted detecting element, The clock 
characterized by providing the calender display vehicle driven by said electrostrictive actuator, 
and the power source which supplies power to said driving gear. 

[Claim 19] The diaphragm which has at least one piezoelectric device which generates 
crookedness vibration which vibrates in the direction which intersects perpendicularly with 
longitudinal oscillation and this longitudinal oscillation mostly by supplying a driving signal, It is 
prepared in said diaphragm and prepared in the contact section contacted for a drive, and said 
diaphragm. The electrostrictive actuator which possesses ** for the distorted detecting element 
which detects distortion of said diaphragm when driving said candidate for a drive, and drives 
said candidate for a drive with the variation rate of said contact section accompanying said 
longitudinal oscillation and crookedness vibration, The driving gear which has the control signal 
generation section which generates said control signal based on the signal detected from the 
driving signal generation section which generates said driving signal which performed frequency 
amendment based on the control signal, and said distorted detecting element, The pocket device 
characterized by providing the cell which supplies power to said driving gear. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving gear of the electrostrictive actuator 
which has a piezoelectric device, and an electrostrictive actuator, the drive approach of an 
electrostrictive actuator, a clock, and a pocket device. 
[0002] 

[Description of the Prior Art] Since the piezoelectric device is excellent in the conversion 
efficiency from electrical energy to mechanical energy, and responsibility, various kinds of 
electrostrictive actuators using the piezo— electric effect of a piezoelectric device are developed 
in recent years. This electrostrictive actuator is applied to fields, such as a piezo-electric 
buzzer, an ink jet head of a printer, or an ultrasonic motor. 

[0003] Although the variation rate of a piezoelectric device is based also on the electrical- 
potential-difference value of the driving signal supplied, it is minute, and it is usual that it is 
submicron extent. For this reason, amplifying a variation rate and transmitting a variation rate to 
the candidate for a drive by a certain multiplication mechanism, is performed. However, when a 
multiplication mechanism is used, in order to move itself, energy is consumed, the problem that 
effectiveness falls is upwards and there is a problem that the size of equipment will become 
large. Moreover, when it minds a multiplication mechanism, it may become difficult to transmit 
the driving force stabilized to the candidate for a drive. 

[0004] Moreover, since a small pocket device like a wrist watch is driven by the cell, it needs to 
hold down low the electrical-potential-difference value of power consumption or a driving signal. 
When including an electrostrictive actuator in such a pocket device, especially an electrostrictive 
actuator is high in the energy efficiency, and what made low the electrical-potential-difference 
value of a driving signal is required. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the clock is equipped with the calender 
display device which displays the date and a day of the week. There are some which do not need 
the date amendment of the end of the month for these calender display devices, and this is 
called the auto calender device. As for the display action of this auto calender device, it is 
common to make a Japanese vehicle and **** drive using the rotation driving force of the 
electromagnetic stepping motor formed apart from the object for movement. On the other hand, 
since a wrist watch twists and carries a belt at a wrist, it has the demand of thin-shape-izing for 
many years so that conveniently [ carrying ]. Even if this demand is the wrist watch equipped 
with the auto calender display device, it is the same. However, when a tooth space was needed 
and only the part which prepares the driving source for the date display separately when the 
wrist watch equipped with the auto calender display device is compared with the wrist watch 
which is not equipped with the starting device used a stepping motor for the driving source of an 
auto calender display device, it was very difficult to attain thin shape-ization, after securing the 
tooth space. 

[0006] Then, though it is efficient, by impressing a driving signal to the diaphragm which consists 
of sheet metal rectangle-like piezoelectric devices etc. as an actuator which enables loading to a 
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small device, a longitudinal direction is made to expand and contract a piezoelectric device, 
longitudinal oscillation is excited, and the electrostrictive actuator which makes crookedness 
vibration induce mechanically by the longitudinal oscillation concerned is proposed. In such an 
electrostrictive actuator, the part which contacts the candidate for a drive in an electrostrictive 
actuator is moved by making a diaphragm produce both longitudinal oscillation and crookedness 
vibration in an elliptical orbit. Thereby, this electrostrictive actuator has realized the efficient 
drive, though it is a small thin configuration. 

[0007] However, an electrostrictive actuator excites longitudinal oscillation electrically to a 
diaphragm, and makes crookedness vibration induce mechanically by this longitudinal oscillation, 
as mentioned above. For this reason, when the longitudinal oscillation produced by telescopic 
motion of a piezoelectric device by impressing a driving signal controls the electrical-potential- 
difference value of a driving signal, it is difficult to control easily [ crookedness vibration induced 
according to the mechanical property of a diaphragm of what can be controlled comparatively 
easily ], and correctly. For this reason, it is considered that the stability as a product that 
crookedness vibration induced by originating in dispersion in the process tolerance of a 
diaphragm etc. will vary is also missing. Moreover, since crookedness vibration was decided by 
the mechanical property decided by the configuration of a diaphragm etc., it was difficult to 
obtain the crookedness vibration used as the stable amplitude under mechanical conditions, such 
as a decided configuration. 

[0008] This invention is made in consideration of the above-mentioned situation, and though it is 
the configuration in which small and thin-shape-izing are possible, it aims at efficient and 
offering the driving gear of the electrostrictive actuator which can perform the stable drive, and 
an electrostrictive actuator, the drive approach of an electrostrictive actuator and the clock 
equipped with this electrostrictive actuator, and a pocket device. 
[009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
electrostrictive actuator concerning this invention The diaphragm which has at least one 
piezoelectric device which generates crookedness vibration which vibrates in the direction which 
intersects perpendicularly with longitudinal oscillation and this longitudinal oscillation mostly by 
supplying a driving signal, It is prepared in said diaphragm and the contact section contacted for 
a drive is provided. It is the electrostrictive actuator which drives said candidate for a drive with 
the variation rate of said contact section accompanying said longitudinal oscillation and 
crookedness vibration, and when driving said candidate for a drive, it is characterized by 
preparing the distorted detecting element which detects distortion of said diaphragm at said 
diaphragm. 

[0010] With the driving signal supplied, a piezoelectric device expands and contracts, the 
longitudinal oscillation which met the diaphragm at the longitudinal direction is excited by this 
configuration, and crookedness vibration is induced by the diaphragm in connection with this 
longitudinal oscillation by it. For example, if the frequency of a driving signal is amended using the 
detecting signal detected from a distorted detecting element, it will become possible to generate 
vibration stabilized in said diaphragm. Since it is not necessary to take the structure which 
carries out the laminating of the various members in the thickness direction with the 
configuration of this electrostrictive actuator, the formation of a small thin shape is also easy. 
[0011] In this configuration, the line prolonged towards said longitudinal oscillation is specified as 
striping. The line which divides the part which saw from said striping inside and was located in 
the opposite side of said contact section into the part whose weight is equal two is specified as 
a vertical line, the point used as the knot of said longitudinal oscillation — a passage — said 
striping — intersecting perpendicularly — a direction — extending — said diaphragm — The 
thing of said part for which the balance controller which is said contact section and point 
symmetric position, and gives a difference to the weight of said two parts is prepared in either at 
least to the intersection at which said vertical line and said striping cross is desirable. 
[0012] In this configuration, it is desirable to said diaphragm to prepare supporter material in the 
part used as the knot of said longitudinal oscillation. 

[0013] the part from which said distorted detecting element serves as a knot of said longitudinal 
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oscillation among said diaphragms in this configuration — a passage — the thing of said 
longitudinal oscillation which it sees from striping prolonged in the direction which intersects 
perpendicularly in the oscillating direction, and is arranged to said contact section side — being 
desirable . 

[0014] this — a configuration — setting — said — distorted — a detecting element — said — a 
diaphragm — inside — said — longitudinal oscillation — a knot — becoming — a part — a 
passage — said — longitudinal oscillation — vibration — a direction — intersecting 
perpendicularly — a direction — extending — striping — from — seeing — said — contact — 
the section — a side — having arranged — the — one — a detecting element — said — a 
diaphragm — inside — said — striping — from — seeing — said — contact — the section — 
reverse — a side — having arranged — the — two — a detecting element — providing — 
things — being desirable . 

[0015] As for said distorted detecting element, in this configuration, it is desirable to provide the 
electrode for detection and the part of the piezoelectric device by which this electrode for 
detection has been arranged. 

[0016] As for said distorted detecting element, in this configuration, it is desirable that it is the 
piezo-electric sensor arranged on the field of said piezoelectric device. 

[0017] The driving gear of the electrostrictive actuator concerning this invention The diaphragm 
which has at least one piezoelectric device which generates crookedness vibration which 
vibrates in the direction which intersects perpendicularly with longitudinal oscillation and this 
longitudinal oscillation mostly by supplying a driving signal, It is prepared in said diaphragm and 
prepared in the contact section contacted for a drive, and said diaphragm. The distorted 
detecting element which detects distortion of said diaphragm when driving said candidate for a 
drive It is the driving gear of the electrostrictive actuator which possesses and drives said 
candidate for a drive with the variation rate of said contact section accompanying said 
longitudinal oscillation and crookedness vibration. It is characterized by providing the driving 
signal generation section which generates said driving signal which performed frequency 
amendment based on the control signal, and the control signal generation section which 
generates said control signal based on the signal detected from said distorted detecting element. 

[0018] As for said driving signal generation section, in this configuration, it is desirable to provide 
the armature-voltage control oscillator circuit which outputs the reference signal which has a 
frequency corresponding to the electrical-potential-difference value of said control signal, and 
the driver circuit which generates said driving signal based on said reference signal. 
[0019] In this configuration, see said distorted detecting element from striping prolonged in the 
direction which intersects perpendicularly in the oscillating direction of said longitudinal 
oscillation through the part which serves as a knot of said longitudinal oscillation among said 
diaphragms, and it is arranged to said contact section side. The peak hold circuit which said 
control signal generation section detects the maximum of the amplitude among said detected 
signals, and outputs a peak signal, The delay circuit which outputs the delay signal which carried 
out predetermined time delay of said peak signal, A providing-comparator circuit [ which 
compares the electrical-potential-difference value of said peak signal with the electrical- 
potential-difference value of said delay signal, and outputs a comparison result signal ], and 
voltage adjustment circuit which adjusts electrical-potential-difference value of said control 
signal in predetermined electrical-potential-difference value in response to said comparison 
result signal thing is desirable. 

[0020] In this configuration, see said distorted detecting element from striping prolonged in the 
direction which intersects perpendicularly in the oscillating direction of said longitudinal 
oscillation through the part which serves as a knot of said longitudinal oscillation among said 
diaphragms, and it is arranged to said contact section side. The phase contrast-electrical- 
potential-difference conversion circuit which outputs the phase contrast voltage signal which 
has the electrical-potential-difference value which said control signal generation section detects 
the phase contrast of the phase of said detected signal, and the phase of said driving signal, and 
is equivalent to said phase contrast, The delay circuit which outputs the delay signal which 
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carried out predetermined time delay of said phase contrast voltage signal, It is desirable to 
provide the comparator circuit which compares the electrical-potential-difference value of said 
phase contrast voltage signal with the electrical-potential-difference value of said delay circuit, 
and outputs a comparison result signal, and the voltage adjustment circuit which adjusts the 
electrical-potential-difference value of said control signal in predetermined electrical-potential- 
difference value in response to said comparison result signal. 

[0021] In this configuration, see said distorted detecting element from striping prolonged in the 
direction which intersects perpendicularly in the oscillating direction of said longitudinal 
oscillation through the part which serves as a knot of said longitudinal oscillation among said 
diaphragms, and it is arranged to said contact section side. The phase contrast-electrical- 
potential-difference conversion circuit which outputs the phase contrast voltage signal which 
has the electrical-potential-difference value which said control signal generation section detects 
the phase contrast of the phase of said detected signal, and the phase of said driving signal, and 
is equivalent to said phase contrast, The voltage stabilizer which outputs the criteria phase 
contrast signal which has an electrical potential difference equivalent to the predetermined 
criteria phase contrast of the phase of said detecting signal, and the phase of said driving signal, 
It is desirable to provide the comparator circuit which compares said phase contrast voltage 
signal with said criteria phase contrast signal, and outputs a comparison result signal, and the 
voltage adjustment circuit which adjusts the electrical-potential-difference value of said control 
signal in predetermined electrical-potential-difference value in response to said comparison 
result signal. 

[0022] the part from which said distorted detecting element serves as a knot of said longitudinal 
oscillation among said diaphragms in this configuration — a passage — the 1st detecting 
element of said longitudinal oscillation which looked at from striping prolonged in the direction 
which intersects perpendicularly in the oscillating direction, and has been arranged to said 
contact section side — The 2nd detecting element which looked at from said striping among said 
diaphragms, and has been arranged to the reverse side of said contact section is provided. Said 
control signal generation section The subtractor circuit which outputs a difference signal from 
the difference of the signal detected from said 1st detecting element and the 2nd detecting 
element, respectively, The comparator circuit which compares with the electrical-potential- 
difference value of said difference signal and the electrical-potential-difference value of said 
delay circuit the delay circuit which outputs the delay signal which carried out predetermined 
time delay of said difference signal, and outputs a comparison result signal, It is desirable to 
provide the voltage adjustment circuit which adjusts the electrical-potential-difference value of 
said control signal in predetermined electrical-potential-difference value in response to said 
comparison result signal. 

[0023] The drive approach of the electrostrictive actuator concerning this invention The 
diaphragm which has at least one piezoelectric device which generates crookedness vibration 
which vibrates in the direction which intersects perpendicularly with longitudinal oscillation and 
this longitudinal oscillation mostly by supplying a driving signal, It is prepared in said diaphragm 
and prepared in the contact section contacted for a drive, and said diaphragm. The distorted 
detecting element which detects distortion of said diaphragm when driving said candidate for a 
drive It is the drive approach of the electrostrictive actuator which possesses and drives said 
candidate for a drive with the variation rate of said contact section accompanying said 
longitudinal oscillation and crookedness vibration. It is characterized by having the driving signal 
generation process in which said driving signal which performed frequency amendment based on 
the control signal is generated, and the control signal generation process which generates said 
control signal based on the signal detected from said distorted detecting element. 
[0024] this — a configuration — setting — said — distorted — a detecting element — said — a 
diaphragm — inside — said — longitudinal oscillation — a knot — becoming — a part — a 
passage — said — longitudinal oscillation — vibration — a direction — intersecting 
perpendicularly — a direction — extending — striping — from — seeing — said — contact — 
the section — a side — arranging — said — a control signal — generation — a process — said 
detecting — having had — a signal — inside — the amplitude — maximum — computing — 



http:/ / www4.ipdl.jpo.go jp/cgi-bin/tranweb_cgi_ejje 



2004/08/03 



Page 5 of 1 9 



this — maximum — being based — said — a control signal — generating — things — being 
desirable . 

[0025] this — a configuration — setting — said — distorted — a detecting element — said — a 
diaphragm — inside — said — longitudinal oscillation — a knot — becoming — a part — a 
passage — said — longitudinal oscillation — vibration — a direction — intersecting 
perpendicularly — a direction — extending — striping — from — seeing — said — contact — 
the section — a side — arranging — said — a control signal — generation — a process — said 
— detecting — having had — a signal — a phase — said — a driving signal — a phase — 
phase contrast — computing — this — phase contrast — from — said — a control signal — 
generating — things — being desirable . 

[0026] the part from which said distorted detecting element serves as a knot of said longitudinal 
oscillation among said diaphragms in this configuration — a passage — the 1st detecting 
element of said longitudinal oscillation which looked at from striping prolonged in the direction 
which intersects perpendicularly in the oscillating direction, and has been arranged to said 
contact section side — The 2nd detecting element which looked at from said striping among said 
diaphragms, and has been arranged to the reverse side of said contact section is provided, and, 
as for said control signal generation process, it is desirable to compute the difference of the 
signal detected from said 1st detecting element and the 2nd detecting element, respectively, and 
to generate said control signal from this difference. 

[0027] The diaphragm which has at least one piezoelectric device which generates crookedness 
vibration to which the clock concerning this invention vibrates in the direction which intersects 
perpendicularly with longitudinal oscillation and this longitudinal oscillation mostly by supplying a 
driving signal, It is prepared in said diaphragm and prepared in the contact section contacted for 
a drive, and said diaphragm. The electrostrictive actuator which possesses ** for the distorted 
detecting element which detects distortion of said diaphragm when driving said candidate for a 
drive, and drives said candidate for a drive with the variation rate of said contact section 
accompanying said longitudinal oscillation and crookedness vibration, The driving gear which has 
the control signal generation section which generates said control signal based on the signal 
detected from the driving signal generation section which generates said driving signal which 
performed frequency amendment based on the control signal, and said distorted detecting 
element It is characterized by providing the calender display vehicle driven by said 
electrostrictive actuator, and the power source which supplies power to said driving gear. 
[0028] The diaphragm which has at least one piezoelectric device which generates crookedness 
vibration to which the pocket device concerning this invention vibrates in the direction which 
intersects perpendicularly with longitudinal oscillation and this longitudinal oscillation mostly by 
supplying a driving signal, It is prepared in said diaphragm and prepared in the contact section 
contacted for a drive, and said diaphragm. The electrostrictive actuator which possesses ** for 
the distorted detecting element which detects distortion of said diaphragm when driving said 
candidate for a drive, and drives said candidate for a drive with the variation rate of said contact 
section accompanying said longitudinal oscillation and crookedness vibration, The driving gear 
which has the control signal generation section which generates said control signal based on the 
signal detected from the driving signal generation section which generates said driving signal 
which performed frequency amendment based on the control signal, and said distorted detecting 
element, [0029] characterized by providing the cell which supplies power to said driving gear 
[Embodiment of the Invention] The wrist watch which equipped explaining the operation gestalt 
of this invention with reference to a drawing with the calender display device driven by the 
electrostrictive actuator by this invention with this operation gestalt hereafter is illustrated. 
A. whole **** — drawing 1 is the top view showing the main configurations of the calender 
display device incorporating an electrostrictive actuator in the wrist watch concerning 1 
operation gestalt of this invention first. As shown in this drawing, electrostrictive actuator A is 
equipped with the diaphragm 10 which carries out stretching vibration to field inboard (direction 
parallel to the space of drawing). Moreover, Rota 100 used as the candidate for a drive is 
supported by the cope plate (base material) 103 free [ rotation ], and is arranged in the location 
which contacts a diaphragm 10, and if the peripheral face is struck by vibration produced in a 
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diaphragm 10, the rotation drive of it will be carried out in the direction shown by the drawing 
Nakaya mark. 

[0030] Next, the calender display device is connected with electrostrictive actuator A through 
Rota 100, and is driven with the driving force of Rota 100. The profile configuration of the 
principal part of a calender display device is carried out from the reduction train and the ring-like 
Japanese vehicle 50 which slow down rotation of Rota 100. Moreover, the Japanese time of the 
reduction train was carried out, and it is equipped with the middle vehicle 40 and Japanese 
****** 60. 

[0031] Here, if a diaphragm 10 vibrates to field inboard as mentioned above, Rota 100 which is in 
contact with the diaphragm 10 will be rotated clockwise. The Japanese time of the rotation of 
Rota 100 is carried out, it is transmitted to Japanese ****** 60 through the middle vehicle 40, 
and this Japanese ****** 60 rotates the Japanese vehicle 50 in the direction of a clockwise 
rotation. Thus, each transfer of the force from a reduction train and the reduction train to [ from 
a diaphragm 10 / from Rota 100 and Rota 100 ] the Japanese vehicle 50 is performed by field 
inboard. For this reason, a calender display device can be thin-shape-ized. 
[0032] Drawing 2 is the sectional view of the clock concerning 1 operation gestalt of this 
invention. In drawing, in order to incorporate the calender display device equipped with 
electrostrictive actuator A mentioned above into the mesh part and to make the whole clock 
into a thin shape, thickness D in which a calender display device is included also becomes very 
thin. The disc-like dial 70 is formed in the calender display device bottom. The window part 71 
for displaying the date is formed in a part of periphery section of this dial 70, and the date of the 
Japanese vehicle 50 can be looked into now through a window part 71. Moreover, the movement 
73 which drives a needle 72, and the drive circuit (not shown) mentioned later are established in 
the dial 70 bottom. 

[0033] In the above configuration, electrostrictive actuator A accumulates neither a coil nor 
Rota in the thickness direction like the conventional stepping motor, but has composition which 
has arranged a diaphragm 10 and Rota 100 in the same flat surface. For this reason, structure is 
formed in a thin shape compared with a stepping motor etc. Thus, thickness of the whole clock 
can be made thin by thin-shape-izing a calender display device. For example, although the wrist 
watch equipped with the generation-of~electrical-energy function these days is proposed 
variously, in such a wrist watch, at least two big components, such as a generator style and a 
motor style for a movement drive, must be carried, and it can be said that the merit of being able 
to carry out [ thin shape ]-izing of the calender display device in this way is large. Furthermore, 
by thin-shape-izing a calender display device, a movement 73 can be communalized between 
clocks without the display device which starts a calender display device with a certain clock, and 
productivity can be raised. 

[0034] B. Explain, referring to drawing 3 which is drawing 1 and its sectional view about the 
configuration of a calender display device, next the configuration of a calender display device. In 
drawing, a cope plate 103 is the 1st bottom plate for arranging each part article, and bottom 
plate 103' is the 2nd bottom plate which had a level difference partially to the bottom plate 103. 
[0035] Gearing 100c which is Rota 100 and the same axle above Rota 100 as for which a 
rotation drive is carried out by electrostrictive actuator A, and is rotated by Rota 100 is 
prepared. It consists of narrow diameter portion 4a which the Japanese time was carried out, the 
middle vehicle 40 fixed so that major diameter 4b, this, and this alignment might be 
accomplished, and was formed in the minor diameter a little rather than major diameter 4b, and 
gearing 100c and major diameter 4b to engage are rotated with rotation of gearing 100c 
accompanying Rota 100, and the middle vehicle 40 is rotated. The peripheral surface of narrow 
diameter portion 4a is cut in the shape of an abbreviation square, and is lacked, and notch 4c is 
formed. 

[0036] Moreover, a Japanese time is carried out to bottom plate 103', the shaft 41 of the middle 
vehicle 40 is formed, a Japanese time is carried out, and the bearing (not shown) connected with 
a shaft 41 is formed in the interior of the middle vehicle 40. Therefore, a Japanese time is 
carried out and the middle vehicle 40 is formed free [ rotation ] to bottom plate 103\ In addition, 
Rota 100 also has bearing (not shown) inside and is supported to revolve free [ rotation ] to the 
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cope plate 103. 

[0037] Next, the Japanese vehicle 50 is carrying out the ring-like configuration, and internal-gear 
5a is formed in the inner skin. Japanese ****** 60 has the gearing of five gear teeth, and has 
geared to internal-gear 5a. Moreover, the shaft 61 is formed in the core of Japanese ****** 60, 
and Japanese ****** 60 is supported to revolve free [ rotation ]. The shaft 61 is loosely 
inserted in the through tube 62 formed in bottom plate 103'. The through tube 62 is formed for a 
long time along the circumference direction of the Japanese vehicle 50. 

[0038] Next, the end is fixed to bottom plate 103', and, as for a flat spring 63, the other end is 
oppressing the shaft 61 in the direction of the upper right of drawing 1 . Thereby, a flat spring 63 
energizes a shaft 61 and Japanese ****** 60. Moreover, rocking of the Japanese vehicle 50 is 
also prevented according to an energization operation of this flat spring 63. 

[0039] Next, an end ****s a flat spring 64 to bottom plate 103', the stop is carried out and point 
64a bent in the shape of abbreviation for V characters is formed in the other end. Moreover, 
when a Japanese time is carried out, the middle vehicle 40 rotates and point 64a enters into 
notch 4c, contact 65 is arranged so that a flat spring 64 may be contacted. If the predetermined 
electrical potential difference is impressed to the flat spring 64 and contact 65 is contacted, the 
electrical potential difference will be impressed also to contact 65. Therefore, a Japanese 
delivery condition is detectable by detecting the electrical potential difference of contact 65. In 
addition, if the manual drive pulley which gears to internal-gear 5a is prepared and a user 
performs predetermined actuation to a crown (not shown), you may make it drive the Japanese 
vehicle 50. 

[0040] C. Explain electrostrictive actuator A concerning the outline configuration, next this 
operation gestalt of an electrostrictive actuator CI. electrostrictive actuator. As shown in 
drawing 4 , electrostrictive actuator A is equipped with the long tabular diaphragm 10 formed in 
the longitudinal direction of drawing for a long time, and the supporter material 1 1 which 
supports this diaphragm 10 to a cope plate 103 (refer to drawing 1 and drawing 3 ). 
[0041] The contact section 36 protrudes on the edge 35 of the longitudinal direction of a 
diaphragm 10 towards the Rota 100 side, and this contact section 36 is contacted in the 
condition of having pressed to the peripheral face of Rota 100 by the spring member 300 grade 
mentioned later. Since what is necessary is to work polish etc. only to the contact section 36 in 
order to maintain the condition of the contact surface with Rota 100 etc. by forming such the 
contact section 36, management of the contact section with Rota 100 becomes easy, moreover 

— as the contact section 36 — a conductor — or — un although the thing of a conductor 

can be used — un even if it contacts Rota 100 generally formed from a metal, piezoelectric 

devices 30 and 31 can be prevented from connecting too hastily, if it is made to form from a 
conductor 

[0042] Moreover, with this operation gestalt, the contact section 36 serves as a curved-surface 
configuration superficially projected to the **** Rota 100 side like illustration. Thus, even if the 
physical relationship of Rota 100 and a diaphragm 10 is the case where it varies by dimension 
dispersion etc., by making into a curved-surface configuration the contact section 36 which 
contacts Rota 100, he is trying for the contact condition of the peripheral face of Rota 100 and 
the contact section 36 of a curved-surface configuration which are a curved surface not to 
change so much. Thereby, contact of Rota 100 and the contact section 36 is maintained in the 
condition of having been stabilized. 

[0043] The end section 37 of the supporter material 11 of the letter of the abbreviation for L 
characters is attached near the center section of the longitudinal direction of a diaphragm 10. 
The supporter material 1 1 is crooked in the Rota 100 side from the direction which intersects 
perpendicularly with the longitudinal direction of a diaphragm 10 mostly from the end section 37, 
and the other end 38 of this straight supporter material 1 1 is supported by the cope plate 103 
(refer to drawing 1 ) free [ rotation ] by the shank 39. That is, since the supporter material 1 1 
serves as rotation freedom focusing on the shank 39, it becomes possible [ pressing a diaphragm 

10 by desired thrust to Rota 100 by the spring member 300 ]. Moreover, the supporter material 

11 may be formed in the below— mentioned accessory plate 32 and one which constitute a 
diaphragm 10. 
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[0044] End section 300a of the spring member 300 is engaging with part 11a which extends in 
the longitudinal direction of a diaphragm 10 and abbreviation parallel in the supporter material 11. 
the spring member 300 — the — it is mostly supported by pin 300b in the central part free [ the 
rotation to a cope plate 103 (refer to drawing 1 and drawing 3 ) ]. Moreover, although other end 
300c is engaging with the cope plate 103, the thrust given to the supporter material 1 1 with the 
location of this other end 300c can be fluctuated. The force in which end section 300a of the 
spring member 300 will specifically press part 11a of the supporter material 11 to an upper part 
side if the variation rate of the other end 300c is carried out to the clockwise rotation in drawing 
a core [ pin 300b ] increases, and if the variation rate of the other end 300c is carried out 
counterclockwise, the thrust will decrease. Here, if the force which presses the supporter 
material 1 1 to an upper part side increases, since the force which the supporter material 1 1 
tends to rotate to the counterclockwise rotation in drawing focusing on a shank 39 increases, 
the force in which the contact section 36 presses Rota 100 will increase. On the other hand, if 
the force which presses the supporter material 11 to an upper part side decreases, in order that 
the force which the supporter material 1 1 tends to rotate counterclockwise may decrease, the 
force in which the contact section 36 presses Rota 100 will decrease. That is, by adjusting the 
location of other end 300c, the contact section 36 can adjust the thrust given to Rota 100, and, 
thereby, enables adjustment of the drive property of electrostrictive actuator A etc. 
[0045] As shown in drawing 5 , the diaphragm 10 has a laminated structure which has arranged 
the back up plate 32, such as thin stainless steel as thick than piezoelectric devices 30 and 31 
which is isomorphism-like mostly as these piezoelectric devices 30 and 31, among the 
piezoelectric devices 30 and 31 of the shape of two rectangle. Thus, by arranging the back up 
plate 32 among piezoelectric devices 30 and 31, damage on the diaphragm 10 which originates in 
impulse force from the outside by the fault amplitude of a diaphragm 10, fall, etc. is reduced, and 
endurance is raised. Moreover, he is trying not to bar vibration of piezoelectric devices 30 and 31 
as much as possible by using a thin thing thicker than piezoelectric devices 30 and 31 as the 
back up plate 32. In addition, a production process can be simplified if the supporter material 1 1 
mentioned above is the back up plate 32 and really [ concerned ] formed. 
[0046] the field top of the piezoelectric devices 30 and 31 arranged up and down as shown in 
drawing 6 — these piezoelectric devices 30 and 31 — almost — the whole surface — a wrap — 
the electrode 33 is arranged like, respectively. And a driving signal is supplied to piezoelectric 
devices 30 and 31 from the drive circuit 500 through these electrodes 33. Here, as piezoelectric 
devices 30 and 31, various kinds of things, such as titanic-acid zirconic acid lead (PZT 
(trademark)), Xtal, lithium niobate, barium titanate, lead titanate, meta-niobic acid lead, 
polyvinylidene fluoride, zinc niobic acid lead, and scandium niobic acid lead, can be used. The 
empirical formula of zinc niobic acid lead here [Pb(Zn1/3-Nb 2/3) 031 -X X (PbTi03)], (— 
however, X changes with presentations, and becomes about [ X=0.09 ]), and the empirical 
formula of scandium niobic acid lead is set to [{Pb(Sc1/2-Nb 1/2) (1-X TiX) 03] (about 
[ However X changing with presentations. ] X= 0.09). 

[0047] If a driving signal is impressed from the drive circuit 500 so that the potential of a top 
face, a center, and an inferior surface of tongue may be respectively set to +V, 0, and +V (or -V, 
0, -V) as shown in drawing 7 when the direction of polarization of piezoelectric devices 30 and 
31 is reverse, it will displace so that a tabular piezoelectric device may expand and contract, and 
the variation rate by such telescopic motion will be used with this operation gestalt. In addition, 
what is necessary is just to impress an electrical potential difference so that the potential of a 
top face, a center, and an inferior surface of tongue may be respectively set to +V, 0, and -V (or 
-V, 0, +V) when the direction of polarization of piezoelectric devices 30 and 31 is made to 
become the same. 

[0048] Moreover, the electrodes 34A and 34B for detection are formed on the field in a certain 
predetermined location at the diaphragm 10 (refer to drawing 20 ). In this case, the electrodes 
34A and 34B for detection form an electrode in the front face of a piezoelectric device 30, it is 
made to insulate with an electrode 33, and make the part of the electrodes 34A and 34B for 
detection, and should just form it. These electrodes 34A and 34B for detection detect as 
distortion vibration generated in a diaphragm 10, and achieve the function as a strain gage with 
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the piezoelectric device which counters the electrodes 34A and 34B for detection concerned. 
The electrical-potential-difference value of the detecting signal from the electrodes 34A and 
34B for detection is proportional to the magnitude of distortion. About the arrangement location 
of these electrodes 34A and 34B for detection, it shall mention later. 

[0049] Thus, if the driving signal of an alternating current is impressed to piezoelectric devices 
30 and 31 through electrodes 33 and 33 from the drive circuit 500, in piezoelectric devices 30 
and 31, vibration expanded and contracted in a longitudinal direction will generate the diaphragm 
10 constituted. In that case, as shown in drawing 8 , when piezoelectric devices 30 and 31 
expand and contract in a longitudinal direction, the longitudinal oscillation which a diaphragm 10 
expands and contracts in a longitudinal direction will be caused, and a diaphragm 10 will vibrate 
by this in the direction shown by the drawing 4 Nakaya mark. Thus, if a diaphragm 10 excites by 
longitudinal oscillation electrically by impression of the driving signal to piezoelectric devices 30 
and 31, the angular moment centering on the center of gravity of a diaphragm 10 will occur by 
the unbalance of the weight balance of a diaphragm 10. As shown in drawing 9 , crookedness 
vibration which a diaphragm 10 rocks crosswise (the vertical direction of drawing 4 ) by this 
angular moment is induced. In order to make a bigger crookedness vibration induce, he is trying 
to generate the bigger angular moment with this operation gestalt by forming the balance 
controller section 18 in the edge 16 of the opposite side the side in which the contact section 36 
of a diaphragm 10 was formed. 

[0050] Thus, by making a diaphragm 10 produce longitudinal oscillation and crookedness 
vibration, and combining both, the contact part with Rota 100 in the contact section 36 of a 
diaphragm 10 will move along an elliptical orbit, as shown in drawing 10 . And when the contact 
section 36 draws an elliptical orbit and the contact section 36 is in the location which swelled to 
the Rota 100 side, the contact section 36 carries out press contact to Rota 100, and when it is 
in the location where the contact section 36 shunted the Rota 100 side on the other hand, the 
contact section 36 estranges from Rota 100 (or thrust becomes small even if in contact). 
Therefore, electrostrictive actuator A makes the rotation drive of Rota 100 carry out in the 
displacement direction of the contact section 36, when the contact section 36 is in the Rota 100 
side while both thrust is large that is,. 

[0051] As the balance controller 18 is shown in drawing 1 1 , the line prolonged in the oscillating 
direction of longitudinal oscillation is specified as striping W here. It extends in the direction 
which intersects perpendicularly in the oscillating direction of longitudinal oscillation through the 
point used as the knot of longitudinal oscillation. As opposed to the intersection O at which the 
line which divides the part which saw from Striping W among diaphragms 10, and was located in 
the opposite side of the contact section 36 into the parts a and b whose weight is equal two is 
specified as a vertical line L, and a vertical line L and Striping W cross in the contact section 36 
and a point symmetric position And a difference is given to the weight of two parts a and b. 
Moreover, what is necessary is just to make the balance controller 18 into the contact section 
36, the shape of isomorphism, and the same weight. 

[0052] The impedance characteristic of a C2. diaphragm, next the impedance characteristic 
which the mechanical structure like a diaphragm 10 has are explained. If the force is fixed to the 
mechanical structure of diaphragm 10 grade and the excitation frequency is enlarged gradually, 
response of the amplitude of the structure serving as maximum (that is, an impedance minimal 
value) on a specific frequency, and becoming the posterior pole smallness value (maximal value 
of an impedance) will be repeated. That is, two or more excitation frequencies in which the 
amplitude takes the maximal value exist, and call such each excitation frequency resonance 
frequency. And as for resonance frequency, it is common to exist in each of longitudinal 
oscillation and crookedness vibration, and to have the relation of an impedance and a frequency 
which are illustrated to drawing 12 in the structure of the shape of a rectangle like a diaphragm 
10. The minimal value of the impedance of the longitudinal oscillation of the number (for example, 
primary) of Sadaji Tokoro which is the example of illustration is fkHz, the minimal value of the 
impedance of crookedness vibration of a certain number (for example, secondary) of Sadaji 
Tokoro is FkHz, and the minimal value of the impedance of both vibration differs (within the limits 
of F= 196kHz - 200kHz when it is here, and about fx0.01 are desirable as for de!taf=F-f, for 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



2004/08/03 



Page 10 of 19 



example, it is f= 196kHz). 

[0053] When the relation between the resonance frequency of each vibration and the frequency 
of the driving signal impressed has the fixed electrical-potential-difference value of the driving 
signal impressed, the amplitude of each vibration will serve as a property which becomes small 
gradually, if the frequency of a driving signal separates from resonance frequency by making 
resonance frequency of each vibration into max. Moreover, since crookedness vibration of a 
diaphragm 10 is induced by the gravity imbalance at the time of longitudinal oscillation, phase 
contrast with longitudinal oscillation shifts with the magnitude of the amplitude of longitudinal 
oscillation etc. That is, it has the property that the difference of the phase of longitudinal 
oscillation and the phase of crookedness vibration changes with the frequencies of a driving 
signal. In order to obtain a required drive, it is necessary to set up by what phase contrast it is 
what amplitude and each vibration is excited but, and these are dependent on the frequency of 
the driving signal impressed to piezoelectric devices 30 and 31 from the property of a diaphragm 
10, as mentioned above. With this operation gestalt, as shown in drawing 12 f the frequency of a 
certain value fs between the resonance frequency of a primary longitudinal oscillation and the 
resonance frequency of a secondary crookedness vibration is adopted as a frequency of a 
driving signal, and drive of supplying the driving signal of the frequency concerned to 
piezoelectric devices 30 and 31 is performed. 

[0054] The electrode for C3. detection, next the electrode for detection are explained based on 
drawing 13 thru/or drawing 1 5 . Drawing 13 shows the electrodes P1, P2 f P3, and P4 for 
detection arranged near the four corners on the field of a diaphragm 10. Drawing 14 and drawing 
15 are the results of dividing into unloaded condition and a drive condition the electrical- 
potential-difference value of the detecting signal detected from the electrodes P1 and P4 for 
detection among these electrodes P1-P4 for detection, and experimenting in it. Drawing 14 is in 
a no-load (free) condition, and is drawing having shown the electrical-potential-difference value 
and impedance of a detecting signal which are detected from the electrodes P1 and P4 for 
detection obtained when changing the frequency of the driving signal supplied to the 
piezoelectric devices 30 and 31 of a diaphragm 10. Drawing 15 is in a drive condition and is 
drawing having shown the difference signal which showed the electrical-potential-difference 
value of the detecting signal detected from the electrodes P1 and P4 for detection obtained 
when changing the frequency of the driving signal supplied to the piezoelectric devices 30 and 31 
of a diaphragm 10, and the difference electrical-potential-difference value, and the rotational 
frequency of Rota 100. In drawing 14 and drawing 15 , as for the detecting signal by which a 
characteristic ray a is detected from the electrode P1 for detection, the detecting signal by 
which a characteristic ray b is detected from the electrode P2 for detection, and the 
characteristic ray c, the Rota rotational frequency and the characteristic ray e show the 
difference signal, respectively, as for the impedance and the characteristic ray d. 
[0055] Next, it attaches and states to having been detected from drawing 14 and drawing 1 5 . As 
a premise, as for a diaphragm 10, the almost same vibration (longitudinal oscillation, crookedness 
vibration) shall be performed irrespective of unloaded condition and a drive condition for the 
bottom of a drive condition (thrust, driving torque, etc.). 

** While not driving Rota 100 (free condition), as for the electrical-potential-difference value 
(characteristic rays a and b) of the detecting signal obtained from the electrodes P1 and P4 for 
detection, the detecting signal near the resonance point of longitudinal oscillation serves as max. 

** From the electrical-potential-difference value (characteristic rays a and b) and the Rota 
rotational frequency (characteristic ray d) of a detecting signal at the time of the Rota drive 
(driving signal input of a constant-voltage value), the detecting signals from the electrodes P1 
and P4 for detection differ at the time of the Rota drive. This is considered that the electrical 
potential difference has generated it in the piezo-electric effect by the piezoelectric device in 
the location of the electrode P1 for detection according to an operation of both distortion by the 
vibration itself, and the distortion by the reaction from Rota 100 since the electrical potential 
difference P1 for detection is distorted according to the reaction which the diaphragm 10 at the 
time of the Rota drive receives from Rota 100. 
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** The max of the electrical-potential-difference value of the detecting signal of the electrode 
P1 for detection and the max of the rotational frequency (characteristic ray d) of Rota 100 are 
mostly in agreement. 

** The max of the electrical-potential-difference value (characteristic ray e) which lengthened 
the electrical-potential-difference value of the electrode P2 for detection from the electrical- 
potential-difference value of the electrode P1 for detection is mostly in agreement with the max 
of the Rota rotational frequency (characteristic ray d). It is thought that the generating voltage 
component by longitudinal oscillation is offset from this ** by lengthening the electrical- 
potential-difference value of the electrode P4 for detection from the electrical-potential- 
difference value of the electrode P1 for detection. For this reason, it is considered that the 
difference signal has detected the near distortion at the time of the Rota drive. This shows how 
delivery of the force from a diaphragm 10 to Rota 100 was performed, and has the close relation 
to the driving force of Rota, or a rotational frequency. 

[0056] What is necessary is just to prepare in the location where the same vibration is carried 
out in while not driving Rota 100, when detecting using the arrangement location **2 ** 
electrode of the electrode for detection, and only one electrode tends to receive the reaction 
force from Rota 100 at the time of the Rota drive. That is, you may be the electrodes P2 and P3 
for detection. 

** When detecting using one electrode, prepare in the location used as the electrical-potential- 
difference value generated by detecting distortion by vibration (they being the primary 
longitudinal oscillation and the secondary crookedness vibration at an operation gestalt) of 
electrical-potential-difference value » diaphragm original detected by distortion by the reaction 
force from 1 Rota 100 (electrode 34for detection E of electrode 34C for detection of drawin g 
21 , and drawing 23 ). 

2) Prepare an electrode in the location which can detect only the detecting signal which 
generated the electrical-potential-difference value generated in distortion by vibration of 
diaphragm original in the electrode for detection in phase murder and distortion by the reaction 
from Rota 100 (electrode 34D for detection of drawing 22 ). 

3) Prepare an electrode in the location which can detect the detecting signal which is the knot 
of vibration and was generated in distortion by the reaction from Rota 100. 

[0057] D. The configuration drive circuit 500 of a drive circuit is divided into the circuit using two 
detecting signals, and the circuit using one detecting signal. 

As shown in drawing 16 , on the field of a diaphragm 10, the diaphragm 10 equipped with 
electrode 34A for detection arranged at the about 36 contact section and electrode 34B for 
detection arranged at the about 1 8 balance section is used in the drive circuit of drive ****** 
using the detecting signal of 1 .2 D. These electrodes 34A and 34B for detection are equivalent 
to the electrodes P1 and P4 ( drawing 12 ) for detection mentioned above. 

[0058] Drive circuit 500A is explained based on the configuration, next drawing 1 7 of D1-1. drive 
circuit 500A. This drive circuit 500A possesses a subtractor circuit 501, a delay circuit 502, a 
comparator circuit 503, the voltage adjustment circuit 504, the armature-voltage control 
oscillator circuit (Voltage Controlled OscillatorVCO) 505, and a driver circuit 506, and is 
constituted. A detecting signal Va is detected from electrode 34for detection A, and a detecting 
signal Vb is detected from electrode 34for detection B. A subtractor circuit 501 is a circuit 
which calculates the difference of the detecting signal Va detected by electrode 34A for 
detection, and the detecting signal Vb detected by electrode 34B for detection, and outputs the 
difference signal Vc to a delay circuit 502 and a comparator circuit 503. Under the present 
circumstances, the electrical-potential-difference value of the difference signal Vc becomes 
Vc=|Va-Vb|. Moreover, this subtractor circuit 501 may be constituted and carried out by the 
bridge circuit. A delay circuit 502 outputs it to a comparator circuit 503, only predetermined time 
tp being delayed and using the difference signal Vc as the delay signal Vd. 
[0059] A comparator circuit 503 compares the electrical-potential-difference value of the 
difference signal Vc with the electrical-potential-difference value of the delay signal Vd ( in the 
case of the difference signal Vc>= delay signal Vd, outputs the comparison result signal Ve used 
as "H" to the voltage adjustment circuit 504, and, in the case of the difference signal Vc< delay 
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signal Vd, outputs the comparison result signal Ve used as "L" in the voltage adjustment circuit 
504. The voltage adjustment circuit 504 changes the electrical-potential-difference value of the 
adjustment signal Vf outputted to VCO505 in response to the comparison result signal Ve in 
predetermined electrical-potential-difference value VfO unit. That is, when the comparison result 
signal Ve of "H" is received, only the predetermined electrical-potential-difference value VfO 
raises the electrical-potential-difference value of the adjustment signal Vf, and when the voltage 
adjustment circuit 504 receives the comparison result signal Ve of "L", only the predetermined 
electrical-potential-difference value VfO drops [ circuit ] the electrical-potential-difference 
value of the adjustment signal Vf. Moreover, the voltage adjustment circuit 504 has memorized 
initial value Vf1, and outputs the adjustment signal Vf which makes this initial value Vf1 an 
electrical-potential-difference value at the time of starting to VCO505. 
[0060] VCO (armature-voltage control oscillator circuit)505 adjusts the frequency of the 
reference signal Vg outputted to a driver circuit 506 in response to the adjustment signal Vf. 
That is, when the electrical-potential-difference value of the adjustment signal Vf becomes 
higher than the electrical-potential-difference value of the last adjustment signal Vf, only the 
predetermined value fO raises the frequency of a reference signal Vg, and when the electrical- 
potential-difference value of the adjustment signal Vf becomes lower than the electrical- 
potential-difference value of the last adjustment signal Vf, VCO505 is adjusted so that only the 
predetermined value fO may lower the frequency of a reference signal Vg. Moreover, at the time 
of starting, VCO505 outputs a certain standard-of-frequency signal Vg, when the adjustment 
signal Vf of initial value Vf1 is received. Let this frequency be for example, the frequency fsta 
(about 284.0kHz). A driver circuit 506 turns and outputs the driving signal Vh which serves as a 
fixed electrical-potential-difference value on the frequency of this reference signal Vg to the 
electrode 33 of a diaphragm 10 in response to a reference signal Vg. And this driving signal Vh is 
supplied to the piezoelectric devices 30 and 31 of a diaphragm 10. 

[0061] Actuation of D1-2. drive circuit 500A, next actuation of drive circuit 500A are explained 
based on the flow chart of drawing 18 . First, this drive circuit 500A is started by supplying a 
power source (not shown). By switching on a power source, the voltage adjustment circuit 504 
outputs the adjustment signal Vf of the initial value Vfl set up beforehand to VCO505 (step 
Sa1). VCO505 outputs the reference signal Vg of the frequency fs corresponding to initial value 
Vf1 to a driver circuit 506 in response to the adjustment signal Vf (step Sa2). A driver circuit 
506 outputs the driving signal Vh of a frequency fsta to the electrodes 33 and 33 of a diaphragm 
10 in response to the reference signal Vg of a frequency fs (step Sa3). And in response to the 
driving signal Vh supplied through the electrode 33, the piezoelectric devices 30 and 31 of a 
diaphragm 10 generate longitudinal oscillation and crookedness vibration, as mentioned above 
(step Sa4). 

[0062] Next, a subtractor circuit 501 computes the difference signal Vc by read in (step Sa5) 
and the following (1) type, and outputs the electrodes 34A and 34B for detection to the 
detecting signals Va and Vb to a delay circuit 502 and a comparator circuit 503 (step Sa6) 
Vc=|Va-Vb| ... (1) 

A delay circuit 502 receives the difference signal Vc, and outputs the delay signal Vd with which 
only predetermined time (tp second) was delayed to a comparator circuit 503 (step Sa7). A 
comparator circuit 503 compares the electrical-potential-difference value of the difference 
signal Vc with the electrical-potential-difference value of the delay signal Vd (step Sa8). Vc>=Vd 
when the electrical-potential-difference value of the difference signal Vc is beyond an 
electrical-potential-difference value of the delay signal Vd in the comparison of step Sa8 ... (2) 
It comes out and, in a certain case, (step Sa8; YES) and a comparator circuit 503 output the 
comparison result signal Ve of "H" level in the voltage adjustment circuit 504 (step Sa9). Case 
[ the delay signal Vd has / in / on the other hand / the comparison of step Sa8 / the electrical- 
potential-difference value of the difference signal Vc smaller than an electrical-potential- 
difference value ] (i.e., Vc<Vd) ... (3) 

It comes out and, in a certain case, (step Sa8; NO) and a comparator circuit 503 output the 
comparison result signal Ve of "L" level in the voltage adjustment circuit 504 (step Sa10). 
[0063] Thereby, in response to the comparison result signal Ve, when this comparison result 
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signal Ve is H" level, the voltage adjustment circuit 504 generates the reference signal Vf which 
has the electrical-potential-difference value which applied the predetermined electrical- 
potential-difference value VfO to the electrical-potential-difference value of the previous 
reference signal Vf, and outputs it to VCO505. On the other hand, when the comparison result 
signal Ve is "L" level, the reference signal Vf which has the electrical-potential-difference value 
which lengthened the predetermined electrical-potential-difference value VfO from the 
electrical-potential-difference value of the previous reference signal Vf is generated, and it 
outputs to VCO505 (step Sa11). The voltage adjustment circuit 504 outputs the adjustment 
signal Vf to VCO505 again, VCO505 outputs the reference signal Vg with which the frequency 
was changed in response to the adjustment signal Vf to a driver circuit 506 (step Sa2), and a 
driver circuit 506 outputs the changed driving signal Vh of a frequency f to the electrodes 33 
and 33 of a diaphragm 10 in response to the standard-of-frequency signal Vg (step Sa3). By this, 
according to distortion of the diaphragm 10 detected, a sequential change of the frequency of a 
driving signal Vh will be made. 

[0064] Next, a situation of operation until the frequency f of a driving signal Vh becomes fixed is 
explained to drawing 19 and drawing 20 . Drawing 19 shows the frequency characteristics of the 
difference signal Vc and the engine speed N of Rota, and drawing 20 shows the timing chart of 
operation. Here, the frequency of the driving signal Vh when fsta and a rotational frequency 
become max about the frequency of the driving signal Vh at the time of starting is set to fs. It 
turns out that the curve with almost same electrical-potential-difference value and rotational 
frequency N of the difference signal Vc will be drawn, and near [ where the maximum of the 
difference signal Vc and the maximum of a rotational frequency N are almost the same ] 
frequency fs is generated so that clearly from drawing 19 . And since it becomes the difference 
signal Vc>= delay signal Vd by distortion occurring in a diaphragm 10 and setting up the initial 
value of the delay signal Vd lower than the minimum value (for example, difference signal in case 
there is no distortion) of the difference signal Vc as shown in drawing 20 when drive circuit 500A 
is started, the frequency f of the reference signal Vg outputted from VCO505 rises. In order to 
continue maintaining the relation of a difference signal Vc>= delay signal also after that, the 
frequency f of a reference signal Vg goes up gradually. And when the frequency f of a driving 
signal Vh exceeds fs (i.e., when it becomes the difference signal Vc< delay signal Vd), the 
frequency f of the reference signal Vg outputted from VCO505 is lowered. Thereby, the 
frequency of a driving signal Vh can be brought close to the almost fixed frequency fs. 
[0065] As shown in drawing 21 , on the field of a diaphragm 10, the diaphragm 10 equipped with 
electrode 34C for detection arranged at the about 36 contact section is used in the drive circuit 
of drive ****** using the detecting signal of 2.1 D. This electrode 34C for detection is a thing 
corresponding to the electrode P1 for detection of drawing 1 2 , and a detecting signal Va is 
outputted. Since this electrode 34C for detection detects distortion when a diaphragm 10 
contacts Rota 100, it may be electrode 34for detection E prepared like electrode 34D for 
detection prepared in the diaphragm 10 like drawing 22 f and drawing 23 , and, in short, should 
just detect distortion produced from the supporter material 1 1 with a load before the contact 
section 36. 

[0066] Drive circuit 500B is explained based on the configuration, next drawing 24 of D2-1. drive 
circuit 500B. This drive circuit 500B possesses the peak hold circuit 507, a delay circuit 502, a 
comparator circuit 503, the voltage adjustment circuit 504, the armature-voltage control 
oscillator circuit (Voltage Controlled Oscillator:VCO) 505, and a driver circuit 506, and is 
constituted. Here, since it is the same as that of the configuration of drive circuit 500A 
mentioned above except peak hold circuit 507, the explanation shall be omitted. The peak hold 
circuit 507 outputs the peak signal **** which held the peak value of the electrical-potential- 
difference value of the detecting signal Va detected by electrode 34C for detection to a delay 
circuit 502 and a comparator circuit 503. Moreover, a delay circuit 502 outputs it to a 
comparator circuit 503, only predetermined time tp being delayed and using this peak signal **** 
as the delay signal Vq. 

[0067] Actuation of D2-2. drive circuit 500B, next actuation of drive circuit 500B are explained 
based on the flow chart of drawing 25 . First, this drive circuit 500B is started by switching on a 
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power source (not shown). By supplying a power source, the voltage adjustment circuit 504 
outputs the adjustment signal Vf of the initial value Vf1 set up beforehand to VCO505 (step 
Sb1). VCO505 outputs the reference signal Vg of the frequency fs corresponding to initial value 
Vf1 to a driver circuit 506 in response to the adjustment signal Vf (step Sb2). A driver circuit 
506 outputs the driving signal Vh of a frequency fsta to the electrodes 33 and 33 of a diaphragm 
10 in response to the reference signal Vg of a frequency fs (step Sb3). And in response to the 
driving signal Vh supplied through the electrode 33, the piezoelectric devices 30 and 31 of a 
diaphragm 10 generate longitudinal oscillation and crookedness vibration, as mentioned above 
(step Sb4). 

[0068] Next, the peak hold circuit 507 outputs the peak value of read in (step Sb5) and the 
electrical-potential-difference value of this detecting signal Va for a detecting signal Va as a 
peak signal **** from electrode 34C for detection (step Sb6). A delay circuit 502 receives the 
peak signal ****, and outputs the delay signal Vq with which only predetermined time (tp 
second) was delayed to a comparator circuit 503 (step Sb7). A comparator circuit 503 compares 
the electrical-potential-difference value of the peak signal **** with the electrical-potential- 
difference value of the delay signal Vq (step Sb8). ****>=Vq when the electrical-potential- 
difference value of the peak signal **** is beyond an electrical-potential-difference value of the 
delay signal Vq in the comparison of step Sb8 ... (4) 

It comes out and, in a certain case, (step Sb8; YES) and a comparator circuit 503 output the 
comparison result signal Ve of "H" level in the voltage adjustment circuit 504 (step Sb9). Case 
[ the delay signal Vq has / in / on the other hand / the comparison of step Sb8 / the electrical- 
potential-difference value of the peak signal **** smaller than an electrical-potential-difference 
value ] (i.e., ****<Vq) ... (5) 

It comes out and, in a certain case, (step Sb8; NO) and a comparator circuit 503 output the 
comparison result signal Ve of "L" level in the voltage adjustment circuit 504 (step Sb10). 
[0069] Thereby, in response to the comparison result signal Ve, when this comparison result 
signal Ve is "H" level, the voltage adjustment circuit 504 generates the reference signal Vf which 
has the electrical-potential-difference value which applied the predetermined electrical- 
potential-difference value VfO to the electrical-potential-difference value of the previous 
reference signal Vf, and outputs it to VCO505. On the other hand, when the comparison result 
signal Ve is "L" level, the reference signal Vf which has the electrical-potential-difference value 
which lengthened the predetermined electrical-potential-difference value VfO from the 
electrical-potential-difference value of the previous reference signal Vf is generated, and it 
outputs to VCO505 (step Sb1 1). The voltage adjustment circuit 504 outputs the adjustment 
signal Vf to VCO505 again, the reference signal Vg with which the frequency which VCO505 
made correspond to an electrical-potential-difference value in response to the adjustment signal 
Vf was changed is outputted to a driver circuit 506 (step Sb2), and a driver circuit 506 outputs 
the driving signal Vh with which the frequency f was changed to the electrodes 33 and 33 of a 
diaphragm 10 in response to the standard-of-frequency signal Vg (step Sa3). By this, according 
to distortion of the diaphragm 10 detected, a sequential change of the frequency of a driving 
signal Vh will be made. 

[0070] Drive circuit 500C is explained based on the configuration, next drawing 26 of other drive 
circuit D3-1. drive circuit 500C using the detecting signal of 3.1 D. This drive circuit 500C 
possesses the phase contrast-electrical-potential-difference conversion circuit 508, a voltage 
stabilizer 509, a comparator circuit 503, the voltage adjustment circuit 504, the armature-voltage 
control oscillator circuit (Voltage Controlled Oscillator:VCO) 505, and a driver circuit 506, and is 
constituted. Here, since it is the same as that of the configuration of drive circuit 500A 
mentioned above except phase contrast-electrical-potential-difference conversion circuit 508 
and voltage stabilizer 509, the explanation shall be omitted. The phase contrast-electrical- 
potential-difference conversion circuit 508 detects the phase contrast of the phase of the 
detecting signal Va detected from electrode 53C for detection, and the phase of a driving signal 
Vh, and outputs the phase contrast voltage signal Vj which has an electrical-potential-difference 
value equivalent to average phase contrast to a comparator circuit 503. Here, based on drawing 
27 , the outline configuration of the phase contrast-electrical-potential-difference conversion 
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circuit 508 is explained. The phase contrast-electrical-potential-difference conversion circuit 
508 is divided roughly into phase contrast detecting-element 508A and average electrical- 
potential-difference transducer 508B. A detecting signal Va and a driving signal Vh are inputted, 
and phase contrast detecting-element 508A generates the phase contrast signal Vpd which has 
the pulse width equivalent to the phase contrast of both signals, and outputs it to average 
electrical-potential-difference transducer 508B. An example when the phase contrast of a 
detecting signal Va and a driving signal Vh is small (phase contrast = in the case of deltaphM) is 
shown in drawing 28 . When the wave of a detecting signal Va and a driving signal Vh shows 
drawing 28 (a), respectively, the pulse width of the phase contrast signal Vpd equivalent to the 
phase contrast detected is set to deltaphM as shown in drawing 28 (b). Then, average electrical- 
potential-difference transducer 508B generates the phase contrast voltage signal Vj which has 
the average electrical-potential-difference value Vav1 which is equivalent to the pulse width 
deltaphM of the phase contrast signal Vpd with the integrating circuit which is not illustrated, 
and outputs it to a comparator circuit 503. 

[0071] Moreover, an example when the phase contrast of a detecting signal Va and a driving 
signal Vh is large (phase contrast = in the case of deltaphi2) is shown in drawing 29 . When the 
wave of a detecting signal Va and a driving signal Vh shows drawing 29 (a), respectively, the 
pulse width of the phase contrast signal Vpd equivalent to the phase contrast detected is set to 
deltaphi2 as shown in drawing 29 (b). Then, average electrical-potential-difference transducer 
508B generates the phase contrast voltage signal Vj which has the average electrical-potential- 
difference value Vav2 which is equivalent to the pulse width deltaphi2 of the phase contrast 
signal Vpd with the integrating circuit which is not illustrated, and outputs it to a comparator 
circuit 503. 

[0072] Moreover, a voltage stabilizer 509 outputs the criteria phase contrast signal Vk which has 
an electrical-potential-difference value equivalent to the optimal phase contrast of the phase of 
the detecting signal Va for which it asked beforehand, and the phase of a driving signal Vh to a 
comparator circuit 503. 

[0073] Actuation of D3-2. drive circuit 500C, next actuation of drive circuit 500C are explained 
based on the flow chart of drawing 30 . First, this drive circuit 500C is started by switching on a 
power source (not shown). By supplying a power source, the voltage adjustment circuit 504 
outputs the adjustment signal Vf of the initial value Vf1 set up beforehand to VCO505 (step Sc 
1). VCO505 outputs the reference signal Vg of the frequency fs corresponding to initial value Vf1 
to a driver circuit 506 in response to the adjustment signal Vf (step Sc 2). A driver circuit 506 
outputs the driving signal Vh of a frequency fsta to the electrodes 33 and 33 of a diaphragm 10 
in response to the reference signal Vg of a frequency fs (step Sc 3). And in response to the 
driving signal Vh supplied through the electrode 33, the piezoelectric devices 30 and 31 of a 
diaphragm 10 generate longitudinal oscillation and crookedness vibration, as mentioned above 
(step Sc 4). 

[0074] Next, by processing which mentioned above electrode 34C for detection to a detecting 
signal Va and a driving signal Vh from the phase contrast of the phase of read in (step Sc 5) and 
this detecting signal Va, and the phase of a driving signal Vh, the phase contrast-electrical- 
potential-difference conversion circuit 508 generates the phase contrast voltage signal Vj, and 
outputs it to a comparator circuit (step Sc 6). A comparator circuit 503 compares the electrical- 
potential-difference value of the phase contrast voltage signal Vj with the electrical-potential- 
difference value of the criteria phase contrast signal Vk outputted from a voltage stabilizer 509 
(step Sc 7). It sets to the comparison of a step Sc 8, and, in beyond the electrical-potential- 
difference value of the criteria phase contrast signal Vk (i.e., Vj>=Vk), the electrical-potential- 
difference value of the phase contrast voltage signal Vj is. ... (6) 

It comes out and, in a certain case, (step Sc8; YES) and a comparator circuit 503 output the 
comparison result signal Ve of "H" level in the voltage adjustment circuit 504 (step Sc 8). Case 
[ the criteria phase contrast signal Vk has / in / on the other hand / the comparison of a step 
Sc 8 / the electrical-potential-difference value of the phase contrast voltage signal Vj smaller 
than an electrical-potential-difference value ] (i.e., Vj<Vk) ... (7) 

It comes out and, in a certain case, (step Sc8; NO) and a comparator circuit 503 output the 
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comparison result signal Ve of "L" level in the voltage adjustment circuit 504 (step Sc 9). 
[0075] Thereby, in response to the comparison result signal Ve, when this comparison result 
signal Ve is "H" level, the voltage adjustment circuit 504 generates the reference signal Vf which 
has the electrical-potential-difference value which applied the predetermined electrical- 
potential-difference value VfO to the electrical-potential-difference value of the previous 
reference signal Vf, and outputs it to VCO505. On the other hand, when the comparison result 
signal Ve is "L" level, the reference signal Vf which has the electrical-potential-difference value 
which lengthened the predetermined electrical-potential-difference value VfO from the 
electrical-potential-difference value of the previous reference signal Vf is generated, and it 
outputs to VCO505 (step Sc 10). The voltage adjustment circuit 504 outputs the adjustment 
signal Vf to VCO505 again, the reference signal Vg with which the frequency which VCO505 
made correspond to an electrical-potential-difference value in response to the adjustment signal 
Vf was changed is outputted to a driver circuit 506 (step Sc 2), and a driver circuit 506 outputs 
the driving signal Vh with which the frequency f was changed to the electrodes 33 and 33 of a 
diaphragm 10 in response to the standard-of-frequency signal Vg (step Sc 3). By this, according 
to distortion of the diaphragm 10 detected, a sequential change of the frequency of a driving 
signal Vh will be made. 

[0076] E. Explain actuation of a calender display device, next the drive configuration of the drive 
circuit 500 which drives electrostrictive actuator A, referring to drawing 31 . In addition, the drive 
circuits 500 may be any among the drive circuits 500A, 500B, and 500C mentioned above. As 
shown in this drawing, the detection means 601 and the Japanese delivery detection means 602 
are formed in the drive circuit 500 at 0:00 a.m. The 0:00 a.m. detection means 601 is the 
mechanical switch built into the movement 73 (refer to drawing 2 ), and if 0:00 a.m. comes, a 
control signal will be outputted to the drive circuit 500. Moreover, the Japanese delivery 
detection means 602 makes the principal part the flat spring 64 and contact 65 (refer to drawing 
1 ) which were mentioned above, a flat spring 64 and contact 65 contact, namely, if Japanese 
delivery termination is detected, it will output a control signal to the drive circuit 500. 
[0077] A drive is started based on the control signal with which the drive circuit 500 is supplied 
from the detection means 601 at 0:00 a.m., and the control signal supplied from the Japanese 
delivery detection means 602. As mentioned above by this, the drive circuit 500 starts actuation 
and even vibration rotates Rota 100 for a diaphragm 10 by ******. Although a Japanese time is 
carried out and the middle vehicle 40 will be rotated one time on the 1st, the period is limited 
time amount started at 0:00 a.m. Therefore, if only the period concerned is oscillated, it is 
sufficient for the drive circuit 500. If it is in the drive circuit 500 of this example, the period 
without the need of carrying out a Japanese time and rotating the middle vehicle 40 is stopping 
actuation of the drive circuit 500 completely by setting all the component circuits of the drive 
circuit 500 as non-operating state with a drive control signal. Therefore, the power consumption 
of the drive circuit 500 is reducible. 

[0078] Next, it explains, referring to drawing 1 , drawing 3 , drawing 4 , and drawing 31 about the 
renewal actuation of automatic of the calender display device equipped with electrostrictive 
actuator A of the above-mentioned configuration. If 0:00 a.m. comes in each day, it will be 
detected that 0:00 a.m. came with the detection means 601 at 0:00 a.m., and the drive circuit 
500 will be started. The driving signal Vh of a frequency with which the Rota rotational frequency 
mostly in agreement turns into resonance frequency of longitudinal oscillation from the drive 
circuit 500 with max by this is supplied to the piezoelectric devices 30 and 31 of a diaphragm 10 
through electrodes 33 and 33. 

[0079] If the driving signal Vh from the drive circuit 500 is impressed to electrodes 33 and 33, 
piezoelectric devices 30 and 31 will bend and vibrate by telescopic motion, and a diaphragm 10 
will carry out longitudinal oscillation. Under the present circumstances, when the direction of 
polarization of piezoelectric devices 30 and 31 is made to become the same as mentioned above, 
an electrical potential difference is impressed so that the potential of a top face, a center, and 
an inferior surface of tongue may be respectively set to +V, 0, and -V (or -V, 0, +V). Moreover, 
when the direction of polarization of piezoelectric devices 30 and 31 is reverse, an electrical 
potential difference is impressed so that the potential of a top face, a center, and an inferior 



http:/ / www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/08/03 



Page 1 7 of 1 9 



surface of tongue may be respectively set to +V, 0, and +V (or -V, 0, -V) (refer to drawing 7 ). 
And if a diaphragm 10 is electrically excited by the lengthwise direction, crookedness vibration 
will be mechanically induced by the unbalance of the weight balance of a diaphragm 10. And by 
compounding longitudinal oscillation and crookedness vibration, the contact section 36 displaces 
along an elliptical orbit, and drives Rota 100. 

[0080] Thus, when electrostrictive actuator A drives by the drive circuit 500, Rota 100 rotates in 
the direction of the clockwise rotation in drawing 4 , and carries out a Japanese time in 
connection with this, and the middle vehicle 40 starts rotation in the direction of a 
counterclockwise rotation. 

[0081] Here, when the flat spring 64 and contact 65 which are shown in drawing 1 contact, the 
drive circuit 500 is constituted so that supply of a driving signal may be suspended. Point 64a 
has entered into notch 4c in the condition that a flat spring 64 and contact 65 contact. 
Therefore, a Japanese time is carried out and the middle vehicle 40 starts rotation from such a 
condition. 

[0082] Since Japanese ****** 60 is energized by the flat spring 63 in the direction of a 
clockwise rotation, it will rotate it, narrow diameter portion 4a sliding on the gear teeth 6a and 6b 
of Japanese ****** 60. If notch 4c arrives at the location of gear-tooth 6a of Japanese ****** 
60 in the middle, gear-tooth 6a will gear with notch 4c. 

[0083] Next, if a Japanese time is carried out and the middle vehicle 40 rotates in the direction 
of a counterclockwise rotation succeedingly, the Japanese time of Japanese ****** 60 will be 
carried out, it will be interlocked with the middle vehicle 40, and will rotate a part for one gear 
tooth, i.e., "1/5" periphery, in the direction of a clockwise rotation. Furthermore, this is 
interlocked with and the Japanese vehicle 50 rotates in the direction of a clockwise rotation by 
one gear tooth (it is equivalent to the date range of the part on the 1st). In addition, in the final 
day of the month with which the days within a month do not fill "31", the multiple-times loop of 
the above-mentioned actuation will be carried out, and the right day based on a calendar will be 
displayed by the Japanese vehicle 50. 

[0084] And if a Japanese time is carried out, the middle vehicle 40 rotates in the direction of a 
counterclockwise rotation succeedingly and notch 4c arrives at the location of point 64a of a flat 
spring 64, point 64a will enter into notch 4c. Then, a flat spring 64 and contact 65 contact, 
supply of a driving signal completes and carries out a Japanese time, and rotation of the middle 
vehicle 40 stops. Therefore, a Japanese time will be carried out and the middle vehicle 40 will be 
rotated one time on the 1st. 

[0085] F. As explained beyond the effectiveness of this operation gestalt, with this operation 
gestalt, using thin electrostrictive actuator A which can be installed in a limited tooth space 
called a wrist watch, it can be efficient and a calender display device can be driven. Moreover, 
the drive circuit 500 which drives electrostrictive actuator A detects distortion of a diaphragm 
10, detects the vibrational state of a diaphragm 10 from this distortion, and since it controlled 
the frequency of a driving signal Vh to maintain the always same vibrational state, it becomes 
possible [ driving Rota 100 rotated with vibration of a diaphragm at the always optimal rotational 
frequency ]. The conversion efficiency which transforms into the mechanical energy (rotation) of 
Rota 100 by this the electrical energy of the driving signal Vh supplied to a diaphragm 10 can be 
raised, and it becomes possible to realize efficient electrostrictive actuator A. Consequently, 
electrostrictive actuator A can perform stable drive control. 

[0086] F. Various deformation which is modifications and which this invention is not limited to 
the above-mentioned operation gestalt, and is illustrated below is possible. 
[0087] (Modification 1) In the operation gestalt mentioned above, although the case where it 
adopted as a driving source of a calender display device in which electrostrictive actuator A and 
the drive circuit 500 are carried by the wrist watch was mentioned as the example and explained, 
it is not limited to this and this invention can be applied to the drive of amusement devices, such 
as the device of other classes, for example, a toy etc., or the drive of a small blower. Moreover, 
as mentioned above, electrostrictive actuator A is suitable as an actuator carried in the pocket 
device by which a cell drive is carried out since the drive with a well head is possible possible 
[ thin-shape-izing and a miniaturization ]. 
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[0088] It is possible to adopt electrostrictive actuator A and the drive circuit 500 as the 
noncontact IC card which has a settlement-of-accounts function as the example. The 
appearance perspective view of a noncontact IC card is shown in drawing 32 . The balance 
display counter 401 which performs a balance display is formed in the front-face side of a 
noncontact IC card 400. The balance display counter is equipped with the low order digit display 
403 on which 401 displays the high-order-digit display 402 which displays a double figures high 
order as the balance of 4 figures is displayed and is shown in drawing 33 , and double figures low 
order. 

[0089] The detail configuration side elevation of the high-order-digit display 402 is shown in 
drawing 34 . The high-order-digit display 402 is connected with the electrostrictive actuator A1 
through Rota 100A, and is driven with the driving force of Rota 100A. The principal part of the 
high-order-digit display 402 has feed blade 402A. Rota 100A 1/n rotation Drive gear 402A which 
will rotate one time if it carries out, 1st high-order-digit display vehicle 402B which rotates by 
one graduation by one rotation of drive gear 402A, It has 2nd high-order-digit display vehicle 
402C which rotates by one graduation, and holddown-member 402D which fixes 1st high-order- 
digit display vehicle 402B at the time of the nonrotation of 1 st high-order-digit display vehicle 
402B, and consists of one rotation of 1st high-order-digit display vehicle 402B. In addition, the 
holddown member which fixes 2nd high-order-digit display vehicle 402C and which is not 
illustrated is prepared also about 2nd high-order-digit display vehicle 402B. 
[0090] Drive gear 402A will rotate one time, if Rota 100A does 1/n rotation of. And feed blade 
402A will have geared in the delivery gear section 402B3 of 1st high-order-digit display vehicle 
402B, and 1st high-order-digit display vehicle 402B will rotate by one graduation. Furthermore, 
1st high-order-digit display vehicle 402B rotates, when it rotates one time, delivery pin 402B 
prepared in 1st high-order-digit display vehicle 402B rotates delivery gear 402 B-2, delivery gear 
402C of 2nd high-order-digit display vehicle 402C with which delivery gear 402B has geared is 
rotated, and 2nd high-order-digit display vehicle 402C is made rotated by one graduation. The 
low order digit display 403 is connected with the electrostrictive actuator A2 through Rota 100B, 
and is driven with the driving force of Rota 100B. If the principal part of the low order digit 
display 403 has a feed blade 403A1 and Rota 100B does 1/n rotation of, it is equipped with drive 
gear 403A which rotates one time, 1st low order digit display vehicle 403B which rotates by one 
graduation by one rotation of drive gear 403A, and 2nd low order digit display vehicle 403C which 
rotates by one graduation by one rotation of 1st low order digit display vehicle 403B. 
[0091] The detail configuration front view of the low order digit display 403 is shown in drawing 
35 , and a detail configuration side elevation is shown in drawing 36 , respectively. 1st low order 
digit display vehicle 403B has the delivery gear section 403B1 which gears to the feed blade 
403A1 of drive gear 403A, and rotates by one graduation by one rotation of drive gear 403A. And 
whenever delivery pin 403 B-2 is prepared and one revolution 1st low order digit display vehicle 
403B rotates, 1st low order digit display vehicle 403B is made to rotate delivery gear 403B, and 
is made to rotate 2nd low order digit display vehicle 403C by one graduation. In this case, at the 
time of nonrotation, holddown-member 403D of 1st low order digit display vehicle 403B gears in 
the delivery gear section 403B1, and fixes 1st low order digit display vehicle 403B. Moreover, at 
the time of the nonrotation of 2nd low order digit display vehicle 403C, holddown-member 403E 
of 2nd low order digit display vehicle 403C gears to delivery gear section 403F, and fixes 2nd low 
order digit display vehicle 403C. In this case, the actuator A1 and the actuator A2 are set up so 
that it may synchronize by drive circuit 200B and may drive, and they are driving drive circuit 
200B by inputting the drive control signal which is equivalent to the settlement-of-accounts 
amount of money with the IC card chip which is not illustrated. 

[0092] By the above configurations, also in thin equipment like a noncontact IC card, a balance 
frame display can be performed mechanically, and since it can display except the time of a drive, 
without needing a power source, while being able to express as low goods power, when a power 
source becomes that there is nothing in **, the display till then can be held. 
[0093] (Modification 2) It is also possible to constitute so that the generator yard warehouse 
type power source which has others, a solar battery, a heat generator, a mechanical generator, 
and accumulation-of-electricity equipment (a capacitor or rechargeable battery) may be used as 
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a power source of the above-mentioned electrostrictive actuator. [ cell / (a primary cell and 
rechargeable battery) ] 

[0094] (Modification 3) Although the case where the rotation drive of Rota 100 which is in 
contact with the contact section 36 when a diaphragm 10 vibrates was carried out was 
illustrated with the operation gestalt mentioned above again, not only this but this invention can 
apply the candidate for a drive to the linear actuator driven in the shape of a straight line. 
[0095] (Modification 4) With the operation gestalt mentioned above, although he was trying to 
use the rectangle-like diaphragm 10, the configuration of a diaphragm 10 cannot be restricted in 
the shape of a rectangle, and the thing of various configurations, such as the shape of the shape 
of the shape of trapezoidal shape and a parallelogram and a rhombus and a triangle, can be used 
again that what is necessary is just the configuration which has a longitudinal direction. 
[0096] (Modification 5) Although the part of the piezoelectric device in which the electrode for 
detection and this electrode are located shall constitute a distorted detecting element from the 
operation gestalt mentioned above again, this invention may stick not only this but a tabular 
piezoelectric device on a diaphragm, and may use it as a piezo-electric sensor. 
[0097] 

[Effect of the Invention] According to this invention, as explained above, distortion of a 
diaphragm is detected, and since the frequency of a driving signal was controlled to be always 
vibrating at the maximum from this distortion about a diaphragm, it becomes possible to always 
drive the candidate for a drive in the optimal actuation. Furthermore, though it is the 
configuration in which small and thin-shape-izing are possible, efficient and the stable drive can 
be performed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the configuration of the principal part of the calender 
display device in the wrist watch concerning 1 operation gestalt of this invention. 
[Drawing 2] It is the sectional view showing the outline configuration of said wrist watch. 
[Drawing 3] It is the sectional view showing the principal part of said calender display device. 
[Drawing 4] It is the top view showing the configuration of the electrostrictive actuator which is 
the component of said calender display device. 

[Drawing 5] It is the sectional view showing the diaphragm which is the component of said 
electrostrictive actuator. 

[Drawing 6] It is drawing having shown the polar zone formed on the field of the piezoelectric 
device of said diaphragm. 

[Drawing 7] It is drawing showing the drive configuration of the outline at the time of impressing 
an electrical potential difference to the piezoelectric device of said diaphragm. 
[ Drawing 8 ] Said diaphragm is drawing showing typically signs that longitudinal oscillation is 
carried out. 

[Drawing 9] Said diaphragm is drawing showing typically signs that crookedness vibration is 
carried out. 

[ Drawing 10 ] It is drawing for explaining the orbit of the contact section at the time of vibration 
of said diaphragm. 

[Drawing 11] It is drawing showing the arrangement location of an imbalance controller. 
[ Drawing 12] It is the graph which shows an example of the relation between the oscillation 
frequency of said diaphragm, and an impedance. 

[ Drawing 13] It is the top view showing the arrangement location of the electrode for detection 
established in four corners of said diaphragm. 

[Drawing 14] It is the property Fig. showing the electrical-potential-difference value and 
impedance of a detecting signal which are obtained when a diaphragm is made to drive by 
unloaded condition. 

[Drawing 15] It is the property Fig. showing the electrical-potential-difference value, impedance, 
and the Rota rotational frequency of the detecting signal obtained when a diaphragm is made to 
drive in the state of a drive. 

[Drawing 16] It is the top view showing the arrangement location of the electrode for detection 
established in said diaphragm. 

[Drawing 17] It is the block diagram showing the configuration of the drive circuit used for this 
operation gestalt. 

[Drawin g 18] It is the flow chart which shows actuation of this drive circuit. 

[Drawing 19] It is the property Fig. showing the frequency characteristics of the difference signal 
Vc and the rotational frequency N of Rota. 

[Drawing 20] It is the timing chart which shows the frequency of the difference signal Vc, the 
delay signal Vd, and a driving signal Vh. 

[Drawing 21] It is the top view showing the arrangement location of other electrodes for 
detection established in said diaphragm. 
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[Drawing 221 It is the top view showing the arrangement location of other electrodes for 
detection established in said diaphragm. 

[Drawing 23] It is the top view showing the arrangement location of other electrodes for 
detection established in said diaphragm. 

[Drawing 24] It is the block diagram showing the configuration of other drive circuits used for 
this operation gestalt. 

[Drawing 25] It is the flow chart which shows actuation of this drive circuit. 

[Drawing 26] It is the block diagram showing the configuration of other drive circuits used for 

this operation gestalt. 

[ Drawing 27] It is the block diagram showing the configuration of a phase contrast-electrical- 
potential-difference conversion circuit. 

[Drawing 28] It is drawing showing a wave when the phase contrast in a phase contrast- 
electrical-potential-difference conversion circuit is small. 

[Drawing 29] It is drawing showing a wave when the phase contrast in a phase contrast- 
electrical-potential-difference conversion circuit is large. 
[Drawing 30] It is the flow chart which shows actuation of this drive circuit. 
[Drawing 31] It is a block diagram at the time of using an electrostrictive actuator and a drive 
circuit for a calender display device. 

[Drawing 32] It is the explanatory view of the configuration of a balance display counter. 
[Drawing 33] It is the detail configuration front view of a high-order-digit display. 
[Drawing 34] It is the detail configuration side elevation of a high-order-digit display. 
[Drawing 35] It is the detail configuration front view of a low order digit display. 
[Drawing 36] It is the detail configuration side elevation of a low order digit display. 
[Description of Notations] 

10 ... Diaphragm 

1 1 ... Supporter material 

30 31 ... Piezoelectric device 
33 ... Electrode 

34A f 34B, 34C, 34D, 34E ... Electrode for detection 
36 ... Contact section 
100 ... Rota 

500,500A, 500B, 500C ... Drive circuit 

501 ... Subtractor circuit 

502 ... Delay circuit 

503 ... Comparator circuit 

504 ... Voltage adjustment circuit 

505 ... Armature-voltage control oscillator circuit (VCO) 

506 ... Driver circuit 

507 ... Peak hold circuit 

508 ... Phase contrast-electrical-potential-difference conversion circuit 

509 ... Voltage stabilizer 

A .... Electrostrictive actuator 



[Translation done.] 
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